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PREFACE. 


Soon  after  Porto  Rico  came  into  the  possession  of  the  United  States  the  Com- 
mission of  Fish  and  Fisheries  made  arrangements  for  an  investigation  of  the  waters 
in  and  about  the  island  with  reference  to  their  fauna  and  their  fishery  resources;  and 
in  December,  1898,  the  steamer  Fish  Hawk^  with  a  corps  of  specialists,  was  sent  to 
the  island  for  this  purpose,  remaining  there  until  the  latter  part  of  February,  1899. 
Large  collections  of  water  animals  were  made,  the  knowledge  of  the  fauna  of  the 
island  and  the  West  Indies  in  general  was  greatly  extended,  and  the  economic  fisheries 
were  carefully  considered. 

On  the  return  of  the  expedition  the  collections  were  distributed  among  specialists 
for  study  and  report,  with  a  view  to  the  publication  of  a  comprehensive  work  on  the 
animals  of  the  fresh  and  salt  waters  of  the  region.  The  meagerness  of  information 
on  this  subject  and  the  demand  for  authentic  data  which  would  follow  the  influx  of 
new  people  and  the  development  of  the  fishing  industry  appeared  to  warrant  the 
issuance  of  a  bulletin  which  would  contain  descriptions  of  the  animals  and  illustrations 
of  many  of  the  most  important  ones. 

The  specimens  representing  the  following  groups  were  assigned  to  the  persons 
named,  whose  reports  are  contained  in  the  two  volumes  composing  the  present 
buUetin: 

Fisfies:  Prof.  B.  W.  Evermann  and  Mr.  M.  C.  Marsh,  U.  S.  Fish  Commission. 

MoUtufks:  Dr.  W.  H.  Dall  and  Mr.  Charles  T.  Simpson,  U.  8.  National  Museum. 

Brachyttrans  and  Macrurans:  Miss  M.  J.  Rathbun,  U.  S.  National  Museum. 

Anomurans:  Dr.  James  E.  Benedict,  U.  8.  National  Museum. 

Slomalopods:  Dr.  Robert  P.  Bigelow,  Massachusetts  Institute  of  Technology. 

Isopods:  Dr.  H.  F.  Moore,  U.  S.  Fish  Commission. 

drripeds:  Mr.  Maurice  A.  Bigelow,  Teachers'  College,  Columbia  University. 

PolycJurUms  Anndids:  Prof.  A.  L.  Treadwell,  Vaasar  College. 

Leeches:  Dr.  J.  P.  Moore,  University  of  Pennsylvania. 

Nemerteann:  Dr.  Wesley  R.  Coe,  Yfde  University. 

Echinoderms:  Prof.  Hubert  L.  Clark,  Olivet  College. 

Alcycmariam:  Prof.  Charles  W.  Hargitt,  Syracuse  University. 

Stony  Corah:  Mr.  T.  W.  Vaughan,  U.  S.  Geological  Survey. 

Actinwns:  Dr.  J.  E.  Duerden,  Institute  of  Jamaica. 

Sponges:  Prof.  H.  V.  Wilson,  University  of  North  Carolina. 

Foramini/era:  Dr.  James  M.  Flint,  U.  S.  Navy. 

In  addition  to  the  foregoing  articles,  a  general  report  on  the  investigations  is 
^ven  by  Prof.  B.  W.  Evermann,  who  was  in  charge  of  the  expedition,  and  a  chapter 
on  "The  foheries  and  fish  trade  of  Porto  Rico"  is  contributed  by  Mr.  W.  A. 
Wilcox. 
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X  PBBFAOB. 

By  joint  resolution,  approved  May  14, 1900,  Congress  ordered  the  printing  of  a 
special  edition  of  7,500  copies  of  the  general  repoit  of  the  expedition  and  of  the 
parts  relating  to  the  fishes  and  fisheries.  In  compliance  therewith  the  matter  covered 
by  pages  1  to  350  and  plates  1  to  52  of  the  first  part  of  this  bulletin  was  issued  aH.a 
Congressional  document 

A  summary  of  the  scientific  results  of  the  Porto  Rican  expedition  has  been  pre- 
pared by  Professor  Evermann,  and  appears  inunediately  after  this  preface. 

Geobge  M.  Bowebs, 

Commissioner. 
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SUMMARY  OF  THE  SCIENTIFIC  RESULTS  OF  THE  FISH  COMMISSION 
EXPEDITION  TO  PORTO  RICO. 


By  barton  warren  EVERMANN,  Ph.  D., 
Naturalist  in  charge  of  the  expedition. 


The  expedition  of  the  United  States  Fish  Commission  steamer  FUh  Hawk  to  Porto 
Rico  in  the  winter  of  1898-99  had  for  its  primary  object  a  general  study  of  the 
aquatic  resources  of  that  island.  The  fishes  and  fisheries  naturally  received  most 
attention,  but  every  opportunity  was  embraced  to  make  extensive  collections  in  all 
other  groups  of  aquatic  animals.     A  considerable  collection  of  algaB  was  also  made. 

As  stated  in  the  preface  to  this  Bulletin,  these  collections  were  assigned,  for  study 
and  report,  to  specialists  in  the  various  groups.  Seventeen  reports  have  been  received 
from  those  who  kindly  undertook  the  critical  study  of  the  collections  assigned  them. 
These  reports  were  each  first  published  as  separate  pamphlets,  and  all  are  now 
brought  together  in  the  two  volumes  constituting  the  Bulletin  of  the  Fish  Commis- 
sion for  1900. 

Owing  to  conditions  lying  without  the  control  of  the  Commission,  no  reports  have 
been  received  from  the  specialists  to  whom  the  few  remaining  groups  were  assigned. 

The  Fish  Hawk  arrived  in  the  harbor  of  San  Juan,  Porto  Rico,  on  the  morning 
of  January  2, 1899,  and  the  investigations  were  begun  by  the  naturalists  on  the  after- 
noon of  that  day.  From  San  Juan  the  vessel  cruised  entirely  around  the  island, 
making  stops  of  one  to  several  days  each  at  Aguadilla,  Mayaguez,  Puerto  Real  de  Cabo 
Rojo,  Ponce,  Arroyo,  Hucares,  Fajardo,  Isabel  Segunda  on  Vieques  Island,  and  at 
Ensenada  Honda,  Culebra  Island.  Two  trips  were  made  to  St.  Thomas  for  coal. 
With  these  places  as  centers  of  operation,  work  was  done  by  the  vessel  and  by  shore 
parties  at  various  places  in  the  vicinity  of  each.  Expeditions  were  made  by  shore 
imrties  to  Arecibo,  Bayamon,  Caguas,  Yauco,  Aibonito,  and  El  Yunque. 

Retui*ning  to  San  Juan  February  21,  the  investigations  were  brought  to  a  close, 
and  at  noon  of  the  next  day  the  Fish  Hawk  sailed  for  Key  West. 

The  number  of  days  spent  about  the  island  was  therefore  fifty-two,  but  the 
actual  number  of  days  during  which  investigations  could  be  carried  on  was  only.about 
thirty-eight.  When  the  brief  time  devoted  to  the  investigations  is  considered,  the 
results  are  highly  satisfactory,  as  is  shown  by  the  summary  here  given. 

The  results  have  been  published  in  20  different  articles  or  special  reports,  cover- 
ing a  total  of  nearly  1,000  pages,  with  51  colored  plates,  76  other  plates,  195  text 
figures,  and  3  maps. 
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SUMMARY. 


An  examination  of  the  several  reports  shows  that  the  collections  made  by  the 
expedition  contain  a  total  of  1,582  species  of  animals,  among  which  are  9  new  genera 
and  194  new  species.  The  number  of  species  obtained  in  each  group,  and  the  number 
of  new  genera  and  species  in  each,  are  shown  in  the  following  tabular  statement: 


Group. 


Fishes 

Mollusks 

Brachyurans  and  macnirans. 

Anomurans 

Stomatopods  

Isopods 

CIrripeds 

Polychcetous  annelids 

Leechen 

Nemerteans 

Echinoderms 

Alcyonarians 

Stony  corals 

Actinians 

Sponges  

Foraminifcra 


Total  num- 
ber of  spe- 
cies listed. 


291 

653 

221 

53 

5 
17 

4 
85 

2 

8 
87 
26 
32 
13 
49 


Number 
of  new 
genera. 


1,582 


Number 
of  new 
species. 


42 

27 

9 

2 


32 
2 
3 
8 
5 
2 
1 

20 


194 


The  following  is  a  complete  list  of  the  papers  resulting  from  the  Fish  HawJc 
expedition,  together  with  a  list  of  all  the  new  genera  and  species  described  in  each. 
Following  each  title  is  given  the  actual  date  of  publication  of  each  paper  in  which 
new  species  are  described,  and  following  each  new  name  is  given  the  page  upon 
which  it  occurs  in  the  original  paper: 

Wilcox,  W.  A. — Notes  on  the  Foreign  Fishery  Trade  and  Local  Fisheries  of  Porto  Rico.  <Rept  U.  S. 
Fish  Com.  for  1899,  pp.  1  to  34,  plates  1  to  6. 

EvERMANN,  Barton  VVarrrn,  and  Marsh,  Millard  Caleb. — Descriptions  of  new  genera  and  species 
of  Fislies  from  Porto  Rico.  <Report  U.  S.  Fish  Com.  for  1899,  pp.  351  to  362.  Date  of  pub- 
lication, December  19,  1899. 
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Malacoctenus  culebrte 367 

Malacoctenus  moorei 358 

Malacoctenus  puertorioenHis 358 

Auchenistius 869 

Auchenistius  stahli 359 

Auchenoptenis  albicaudus 360 

Auchenoptenis  nibesftena 360 

Auchenoptenis  cingulalus 361 

Auchenopterus  f ajardo 861 

Coralllozetus 362 

CJoralliozetus  cardoncB 362 


EvERMANN,  Barton  Warren. — General  report  on  the  investigations  in  Porto  Rico  of  the  United  States 
Fish  Commission  steamer  Fish  Hawk  in  1899.  <Bull.  U.  S.  Fish  Com.  for  1900,  part  1, 
pp.  1  to  26. 

\ViLCX)X.  William  A.— The  Fisheries  and  Fish  Trade  of  Porto  Rico.  <Bull.  U.  S.  Fish  Com.  for  1900, 
part  1,  pp.  27  to  48,  with  5  text  illustrations. 
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EvKRMANN,  Bakton  Warren,  and  Marsh,  Millard  Caleb. — The  Fishes  of  Porto  Rico.  Bull.  U.  S. 
Fish  Com.  for  1900,  part  1,  pp.  49  to  350,  colored  plates  1  to  49,  3  maps,  and  112  text  figures. 
Date  of  publication,  December  29,  1900. 
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Mycteroperca  bowerei 158 

Neomsenis  megalophthalmus 177 

Dall,  William  Healy,  and  Simpson,  Charles  Torrey. — ^The  Mollusca  of  Porto  Rico.     Bull.  U.  S.  Fish 
Com.  for  1900,  part  1,  pp.  351-524,  plates  53  to  58.     Date  of  publication,  November  29, 1901. 
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GENERAL  REPORT  ON  THE  INVESTIGATIONS  IN  PORTO  RICO   OF  THE 
UNITED  STATES  FISH  COMMISSION  STEAMER  FISH  HAWK  IN  1899. 


By  barton  warren  EVERMANN, 
Naturalist  in  Charge. 


INTRODUCTION. 

Soon  after  Porto  Rico  became  a  part  of  the  United  States  the  Commissioner  of 
Fish  and  Fisheries  decided  to  make  an  investigation  of  the  aquatic  life  of  that  island. 
An  examination  of  the  literature  pertaining  to  the  natural  history  of  the  West 
Indies  showed  that  comparatively  little  was  known  concerning  the  fishes,  and  scarcely 
anything  of  the  other  aquatic  animals  or  of  its  aquatic  flora.  The  land  animals  and 
plants  were  better  known,  but  even  these  had  received  but  scant  attention. 

Dr.  Juan  Gundlach  seems  to  have  been  the  only  zoologist  who  had  made  any  con- 
siderable collections  of  the  animals  of  the  island.  He  appears  to  have  made  two  visits 
to  Porto  Rico,  the  first  in  1873  and  the  other  in  1875-76.  In  June,  1873,  he  landed 
at  Mayaguez  and  remained  in  that  vicinit}'  until  Octol)er  4,  when  he  went  by  boat  to 
Aguadilla.  On  November  4  he  went  to  Arecibo,  whence  he  returned  to  Mayaguez 
via  Quebradillas  and  Aguadilla.  After  visiting  Guanica  about  a  week  he  returned  to 
Mayaguez  and  sailed  for  Habana  December  4.  Some  of  the  results  of  his  observations 
were  published  by  him  in  the  Journal  fur  Ornithologie  for  1874  and  1878.* 

In  1875  Dr.  Gundlach  made  his  second  visit  to  Porto  Rico,  reaching  Mayaguez 
on  September  14,  but  the  rains  kept  him  from  collecting.  Early  in  January,  1876, 
he  went  by  boat  to  Aguadilla,  intending  to  go  on  to  Arecibo,  but  an  epidemic  of 
smallpox  prevented  him  doing  so  for  a  time,  during  which  he  collected  to  advantage 
about  Quebradillas.  He  finally  reached  Arecibo,  however,  and  also  visited  Vega 
Baja  and  Dorado.  On  May  19  he  reached  Utuado  and  returned  to  Arecibo  July  3. 
About  July  10  he  went  to  Bayamon,  where  he  met  Dr.  Stahl,  with  whom  he  visited 
San  Juan,  returning  to  Mayaguez  about  a  week  later.  There  he  remained  until 
August  25,  when  he  sailed  for  Habana.  While  at  Mayaguez  he  visited  Dr.  Domingo 
Bello  y  Espinosa,  a  practicing  physician  of  that  city,  who  was  much  interested  in  the 
botany  of  Porto  Rico.  He  probably  also  visited  the  German  vice-consul  at  Maya- 
guez, Leopold  Krug,  who  had  sent  to  Berlin  some  collections  of  the  reptiles  and 
batrachians  of  the  island,  which  were  reported  on  by  W.  Peters  in  1876.* 

*B©itrag  zur  Ornithologie  der  Insel  Portorico.     <Joumal  fur  Ornitholc^ie  1874,  304-315. 

Neue  Beitrage  zur  Ornithologie  der  Insel  Portorico.     <Joumal  fiir  Ornithologie  1878,  157-194. 

•  Peters,  W. — Ueber  eine  von  Hm.  Viceconsul  L.  Krug  und  Dr.  J.  Gundlach  auf  der  Insel  Puerto- 
rico  gemachte  Sammlung  von  Sangethieren  und  Amphibien,  so  wie  uber  die  Entwickelung  eines  Batra- 
chiers,  Hylodes  marlinicensis,  Dum.  Bibr.  ohne  Metamorphose.  <Mon.  Berlin  Akad.  Wiss.  1876, 703- 
714,  and  pi.  1;  Reptiles,  705-708;  Batrachia,  709-714  and  pi.  1. 
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The  various  results  of  Dr.  Gundlach's  work  in  Poiix)  Rico  were  publislied  by 
him  under  the  general  title  ^^Apuntes  para  la  fauna  Puerto  Riquena,"  in  the  Anale« 
de  la  Sociedad  Espanola  de  Historia  Natural.* 

The  fishes  collected  by  Dr.  Gundlach  were  studied  and  listed  by  Professor  Poey. 
He  gives,  with  brief  annotations,  a  list  of  106  nominal  species,  only  94  of  which  he 
identifies.  The  entire  list  seems  to  represent  99  good  species.  In  this  paper  Poey 
proposes  the  new  generic  name  MmwHira  (=  Larimus)  and  two  new  species,  Monosira 
stahli  (=  Larimus  hreviceps)  and  AntenTmrius  inops.  The  paper  is  scarcely  more  than 
a  list  and  gives  nothing  as  to  the  habits,  abundance,  or  distribution  of  the  species. 

In  1869  Prof.  Carl  Sundevall  published,  in  the  Annals  of  the  Royal  Academy  of 
Sciences  of  Stockholm,  a  report  on  a  collection  of  birds  obtained  in  Porto  Rico  by 
J.  A.  Hjalmarson. 

Dr.  August  Stahl,  of  Bayamon,  seems  to  be  the  only  resident  of  Porto  Rico  who 
has  given  much  attention  to  the  natural  history  of  the  island.  Though  engaged 
actively  in  the  practice  of  medicine,  Dr.  Stahl  found  time  to  make  not  only  extensive 
collections  in  most  groups  of  animals  and  plants,  but  also  valuable  studies  of  the 
archaeology  of  the  island.  His  studies  were  pursued  under  many  diflSculties  and 
discouragements,  and  most  of  his  collections  finally  deteriorated  and  perished.  In 
1883  he  published  at  San  Juan  a  catalogue  of  the  zoological  specimens  in  his  collection 
which,  though  a  mere  list,  is  possessed  of  considerable  interest.*  Dr.  StahPs  col- 
lection contained  about  90  species,  agreeing  approximately  with  the  list  given  by 
Professor  Poey. 

Apparently  somewhat  more  attention  has  been  paid  to  the  botany  of  Porto  Rico 
than  to  its  zoology.  Various  public^ations  pertaining  to  the  l)otany  of  the  West 
Indies  have  contained  references  to  Porto  Rican  plants,  besides  which  have  appeared 
a  few  papers  based  chiefly  or  wholly  upon  Porto  Rican  material.  Perhaps  one  of 
the  most  important  is  that'  by  Dr.  Domingo  Bello  y  Espinosa,  published  in  1881. 

Dr.  Ignatius  Urban's  work*  on  the  flora  of  the  West  Indies,  recently  published, 
contains  a  great  deal  of  information  concerning  the  botany  of  Porto  Rico. 

In  1884-88  Dr.  Stahl  published  a  volume^  on  the  botany  of  Porto  Rico,  which 
has  considerable  value. 

In  January,  1899,  Dr.  Charles  Frederick  Millspaugh,  curator  of  botany  in  the 
Field  Columbian  Museum,  spent  several  days  (January  5-23)  making  botanical  col- 

» Vol.  VII,  1878,  135-234,  Mammals  and  Birds,  and  343-422,  Birds,  l)y  Dr.  Juan  Gundlach.  Vol.  x, 
1881,  305-317,  Amphibians,  by  Dr.  Juan  Gundlach,  and  317-350,  Fishes,  by  Prof.  Felipe  Poey.  Vol. 
xn,  1883,  5-58  and  441^84,  Mollusks,  by  Dr,  Juan  Gundlach.  Vol.  xvi,  1887,  115-133,  Crustaceans, 
by  Dr.  Juan  Gundlach. 

'Fauna  de  Puerto  Rico.  Clasificacion  SistemAtica  de  los  Animales  que  corresponden  a  esta  Fauna, 
yCat^logo  del  Cabinete  Zool6gica  del  Dr.  A.  Stahl  en  Bayamon,  pp.  1-249.     San  Juan,  188^3. 

In  this  book  Dr.  Stahl  devot-es  chapters  to  mammals  (43-46  and  133-135),  birds  (47-66  and 
136-157),  reptiles  (67-71  and  158-161),  fishes  (72-81,  162-167,  and  246),  insects  (82-102  and  169-213), 
arachnids  (103-105  and  214-215),  cnistaceans  (106-110  and  216-220),  worms  (111  and  112,  and  243  and 
244),  and  polyps  (123  and  124,  and  245). 

'  Apmites  para  la  Flora  de  Puerto  Rico.  <Anale8  de  la  Scudetlad  Espafiola  de  Historia  Natural 
1881,  231-304;  1883,  103-130. 

*Symbolffi  Antillante  seu  fundamenta  flone  indiae  occidentalis.  Vol.  i,  fasciculus  i,  1898;  ii,  1899; 
III,  1900;  vol.  II,  fasciculus  i,  1900.    Berlin,  Paris,  and  London.    [Vol.  i,  fasciculus  i,  is  a  bibliography.] 

*  Estudios  para  la  Flora  de  Puerto-Rico,  Folletos  i-vi.  ii,  Las  Talamifloras,  pp.  191, 1884;  in,  Las 
Leguminosas.  iv,  Laa  Calicifloras,  1896;  v,  Las  Rubiaceas  y  Sinantereas,  1887;  vi,  Las  Gamop^talas, 
pp.  284,  1885;  1888, 
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lections  in  Poilo  Rico  and  the  outlying  islands.     The  results  have  been  published 
and  add  materially  to  our  knowledge  of  Porto  Rican  botany.* 

But  little  has  been  published  concerning  the  mammals  of  Porto  Rico.  Besides 
the  papers  by  Gundlach  and  Stahl  already  mentioned,  two  short  papers*  have  recently 
been  published  by  Mr.  Gerrit  S.  Miller,  jr.,  of  the  U.  S.  National  Museum,  giving 
desiTiptions  of  two  new  species  of  Porto  Rican  bats. 

Concerning  the  food-fishes  of  the  island  absolutely  nothing  was  known  except 
by  inference,  and  nothing  was  on  record  regarding  the  existence,  character,  extent, 
or  methods  of  the  commercial  fisheries.  It  was  known  that  of  the  food  articles 
imported  by  Porto  Rico  dried  cod-fish  held  an  important  rank,  and  that  only  an 
inconsiderable  part  of  it  came  from  the  United  States. 

It  was  believed  that  an  investigation  of  the  aquatic  animals  and  plants  of  Porto 
Rico  would  not  only  yield  important  scientific  results,  but  that  a  study  of  the  fishes 
and  fisheries  of  the  island  would  prove  of  mutual  commercial  value  to  the  island 
and  to  the  United  States;  and  for  the  purposes  of  comparison  in  the  future  it  was 
of  vital  importance  that  the  work  be  initiated  before  the  modifying  influences  from 
the  United  States  began  to  be  felt.  The  Commissioner  of  Fish  and  Fisheries  therefore 
decided  to  undertake  such  an  investigation  at  once,  and  to  make  it  as  comprehensive 
and  thorough  as  possible  with  the  funds  and  the  time  which  were  available. 

The  principal  subjects  of  investigation  were,  of  course,  the  fishes  and  fisheries 
of  the  island.  This  would  include  a  determination  of  the  species  of  the  fishes  on  and 
about  the  island,  the  distribution,  abundahce,  and  habits  of  each,  the  value  of  each  as 
food  for  man  or  for  other  fishes,  the  location  and  character  of  the  different  fishing- 
grounds,  the  species  taken  on  each,  the  relative  rank  of  the  food  species,  the  methods 
of  the  fisheries,  and  the  chai*acter  and  extent  of  the  import  and  export  tmde  in  fishery 
products.  Similar  investigations  concerning  the  reptiles,  moUusks,  crustaceans,  and 
all  other  groups  of  aquatic  animals  and  plants  were  also  desired,  particularly  with 
reference  to  the  native  oyster,  turtles,  and  other  food  species.  The  opportunity  to 
add  to  our  knowledge  of  the  land  animals,  especially  mammals,  birds,  reptiles,  and 
liatrachians  was  not  to  be  neglected. 

The  U.  S.  Fish  Commission  steamer  Fish  llawk^  Lieutenant-Commander  Richard 
G.  Davenport,  U.  S.  N.,  commanding,  was  assigned  to  the  work,  and  the  following 
persons  were  selected  to  carry  on  the  investigations:  Dr.  Bai'ton  W.  Evermann 
(naturalist  in  charge).  Dr.  H.  F.  Moore,  Mr.  M.  C.  Marsh,  Mr.  W.  A.  Wilcox,  and  Mr. 
J.  B.  Wilson.  Mr.  A.  H.  Baldwin  accompanied  the  party  as  artist  to  the  expedition 
more  especially  that  the  life  colomtion  of  the  fishes  might  be  accurately  depicted.  Mr. 
August  Busck,  of  the  U.  S.  Department  of  Agriculture,  joined  the  expedition  for  the 
purpose  of  studying  the  insect  fauna  of  the  island.  Mr.  A.  B.  Baker,  of  the  National 
Zoological  Park,  was  also  a  member  of  the  expedition  on  behalf  of  the  Smithsonian 
Institution,  chiefly  for  the  purpose  of  making  collections  of  the  land  vertebmtes. 


*  Plantxe  Utowanaj;  Plants  collected  in  Bermuda,  Porto  Rico,  St.  Thomas,  Culebra,  Santo  Domingo, 
Jamaica,  Cuba,  the  Caymans,  Cozumel,  Yucatan,  and  the  Alacran  Shoals,  December,  1898,  to  March, 
1899:  The  Antillean  cruise  of  the  yacht  Utowana,  Mr.  Allison  V.  Armour,  owner  and  master.  Field 
Colombian  Museum  Publication  43,  Botanical  Series,  vol.  ii,  No.  1,  pp.  1-110.     Chicago,  March,  1900. 

*Two  new  Glossophag^ine  Bats  from  the  West  Indies.  <Proc.  Biol.  Soc.  Wash.,  xiii.  May  29, 1899, 
35-37.     [Of  the^e  two  species,  one  {Phyllonycteris  honihifrons)  is  from  a  limestone  cave  near  Bayamon.] 

The  bats  of  the  ^nus  Mmophyllm.  <Proc.  Wash.  Ac.  Sci.,  ii,  March  30,  1900,  pp.  31-38.  [This 
paper  contains  a  deeenption  of  M.  porloricerim,  the  type  of  which  came  from  a  cave  near  Bayamon.] 
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The  investigations  extended  over  45  days,  but  included  only  about  38  days  of 
actual  work.  Though  this  period  was  brief,  the  results  are  very  satisfactory,  and 
the  collections  obtained  Hhow  how  rich  the  Porto  Kican  aquatic  fauna  is.  Naturalh', 
more  attention  was  given  to  the  fishes  than  to  any  other  group;  nevertheless,  the 
collections  along  other  lines,  particularly  with  the  moUusks  and  crustaceans,  have 
proved  exceedingly  rich  and  valuable.  At  this  writing  the  reports  upon  the  col- 
lections in  all  the  groups  are  not  suflSciently  advanced  to  enable  a  definite  statement 
to  be  made  as  to  the  actual  number  of  species  obtained  in  ea^^h  group,  or  the  number  of 
new  genera  and  species  in  each,  but  it  is  known  that  the  percentage  of  new  forms  in 
most  of  the  groups  is  quite  high.  It  must  be  rememl)ered,  however,  that  the  brief 
time  devoted  to  making  the  collections  and  the  extent  of  territory  covered  precluded 
the  possibility  of  their  being  exhaustive. 

Further  investigations  about  Porto  Rico  will  be  sure  to  yield  additional 
interesting  results.  The  places  which  will  furnish  the  largest  numl)er  of  new  and 
interesting  forms  are  the  coral  reefs  about  the  island,  particularly  those  at  Maya- 
guez,  Guanica,  Ponce,  Arroyo,  and  Culebra.  Dredging  will  also  prove  veiy  rich, 
although  destructive  to  dredging  apparatus. 
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It  is  with  pleasure  that  this  opportunity  is  taken  to  acknowledge  the  many  favors 
and  courtesies  shown  us  by  the  Government  officials  and  citizens  of  Porto  Rico  during 
our  stay  on  and  al)out  that  island.  Mention  must  first  l>e  made  of  Maj.  Gen.  Guy 
V.  Henry,  commanding  the  Department  of  Porto  Rico,  and  Brig.  Gen.  Fred.  D. 
Grant,  military  governor  of  the  district  of  San  Juan,  through  whose  thoughtful 
consideration  we  were  brought  in  touch  with  other  United  States  officials  and  with 
various  prominent  citizens  of  the  island.  Capt.  Jamei*  A.  Buchanan,  collector  of 
customs,  gave  invaluable  assistance  to  Mr.  Wilcox  in  securing  the  statistics  of  the 
import  trade  in  fishery  products.  Many  kindnesses  were  received  from  postmasters 
at  the  various  places  visited,  particularly  from  Mr.  Walter  Landis,  of  San  Juan. 
The  officers  of  the  United  States  Army  in  Porto  Ri(!0  extended  to  us  every  courtesy 
in  their  power,  and  we  must  make  especial  mention  of  Capts.  S.  Reynolds  White 
and  Charles  G.  Stevenson,  of  the  Forty-seventh  Regiment  New  York  Volunteer 
Infantry,  and  Lieuts.  Matthew  G.  Addison  and  Charles  M.  Lieach,  of  the  same 
regiment,  who  during  our  stay  at  Caguas  kindly  shared  their  quarters  with  us  and 
did  ever^^thing  in  their  power  to  make  our  visit  at  that  place  pleasant  and  profitable. 
Similar  courtesies  were  shown  us  by  Capt.  R.  A.  Marshall,  of  the  same  regiment, 
stationed  at  Carolina,  where  we  were  also  under  obligations  for  most  hospitable 
entertainment  at  the  home  of  Seilor  .lose  V.  Berrios. 

To  Lieutenant  Foster,  of  the  Nineteenth  Infantry,  stationed  at  Ponce,  we  are 
under  very  great  obligations  for  placing  an  ambulance  at  our  disposal  for  a  trip  over 
the  military  road  from  Ponce  to  Cayey  and  Arroyo.  A  similar  kindness  was  shown 
us  by  Lieutenant  Wright,  of  the  Nineteenth  Infantry,  stationed  at  Guanica,  in  fur- 
nishing us  conveyance  from  that  place  to  Yauco. 

To  Capt.  Arthur  C.  Hansard,  of  Hacienda  La  Perla;  Senor  Don  Luis  Gonzalez, 
of  Luquillo;  Senor  Augustini,  of  Hacienda  Catalina;  Sefior  Don  Antonio  Bianchi,  of 
Anasco;  Senor  Pablo  McAllister,  of  Hacienda  Romana,  near  Guaniquilla;  Dr.  A.  Stahl, 
of  Bayamon,  and  Senor  Don  Ignacio  G.  Vidal,  of  Puerto  Real,  we  are  indebted*  for 
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many  favoi-s.  Captain  Hansard  and  Senors  Gonzalez  and  Augustini  gave  valuable 
assistance  during  our  trip  to  El  Yunque  Mountain.  Senors  Bianchi  and  McAllister 
placed  us  under  many  obligations  while  at  Mayaguez  and  Ensenada  del  Boqueron. 
At  Puerto  Real,  Senor  Vidal  gave  us  valuable  information  regarding  the  fishes  and 
fisheries  of  that  place;  and  to  Dr.  Stahl  we  are  indebted  for  much  interesting  informa- 
tion concerning  the  natural  history  of  the  island.  Captain  Mansfield  and  Senor 
Susano  Bocanegra,  the  official  interpreter  at  Aguadilla,  did  us  good  service,  and  we 
received  various  kindnesses  from  Senor  Nicholas  Molinari,  of  Isabel  Segunda;  Senors 
Miguel  Ramirez,  Ricardo  Amado  Farina,  and  Guillermo  R;.  Scamaroni,  of  Culebra, 
and  Sefiors  Francisco  Trinidad  and  Emile  Just,  of  Rio  Grande. 

Mr.  Oscar  Riddle,  teacher  of  zoology  in  the  Model  and  Training  School  of  San 
Juan,  furnished  valuable  information  concerning  the  fishes  of  the  San  Juan  market, 
and  Dr.  W.  C.  Kendall,  of  the  U.  S.  Fish  Commission,  rendered  important  service 
during  the  study  of  the  collections.  Dr.  J.  D.  Milligan,  the  ship's  pharmacist, 
assisted  Mr.  Baker  in  collecting  the  birds  of  the  island,  and  through  his  untiring 
efforts  specimens  of  the  Porto  Rican  parrot  and  other  rare  species  were  added  to  the 
collection. 

For  the  Puertoriquenos  as  a  people  we  have  only  words  of  praise.  Wherever  we 
went  we  received  from  them  the  most  kind  and  cordial  treatment. 

GEOGRAPHICAL  FEATURES  OF  PORTO  RICO. 
POSITION  AND  SIZE. 

Porto  Rico  is  the  most  easterly  and  the  smallest  of  the  Greater  Antilles.  It  lies 
between  66^  16'  and  67^  16'  west  longitude  and  17^  54'  and  18^  31'  north  latitude; 
that  is,  about  1,500  miles  south  of  Maine  and  600  miles  east  of  Washington.  It  is  in 
the  same  latitude  as  Haiti,  Jamaica,  Guatemala,  Bombay,  and  the  northern  end  of  the 
Philippines.  It  is  1,500  miles  from  New  York,  1,300  from  Norfolk,  or  1,000  from 
Key  West.  It  is  about  95  miles  long  and  35  miles  wide,  and  its  area  is  in  round 
numbers  3,600  square  miles,  or  about  three  times  the  size  of  Rhode  Island,  or  one- 
tenth  that  of  Indiana.  The  coast  line  is  about  360  miles,  which  is  1  mile  for  every 
10  square  miles  of  area.  It  is  quite  regular  in  form,  the  long  diameter  being  east 
and  west,  and  the  north  and  south  shore  lines  are  approximately  parallel.  The  shore 
lines  at  the  east  and  west  ends  are  less  regular.  The  northern  coast  extends  east  and 
west  in  a  comparatively  straight  line. 

HARBORS. 

The  only  harbor  on  the  north  side  of  the  island  is  that  of  San  Juan,  which  is 
partly  surrounded  by  mangrove  swamps  and  is  protected  at  its  mouth  by  Cabras  and 
Cabritas  islets  and  some  dangerous  banks.  There  is  an  anchorage  oflf  Arecibo, 
which  is  safe,  however,  only  in  favorable  weather.  On  the  northwest  and  west  are 
anchorages  or  coves  at  Aguadilla,  Rincon,  Afiasco,  Mayaguez,  Puerto  Real  de  Cabo 
Rbjo,  and  Ensenada  del  Boqueron.  The  broad  bay  at  Aguadilla  is  formed  by  Capes 
Borinquen  and  San  Francisco.  The  cove  at  Rincon  is  shallow,  and  protected  only  by 
Cape  San  Francisco  on  the  north.  That  at  Anasco  is  a  somewhat  deeper  indentation, 
protected,  however,  only  at  the  north   by  Punta  de  la  Cadena.     The  harbor  at 
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Mayaguez,  lying  between  Punta  de  Algarrobo  and  Punta  de  Guanajibo,  is  scarcely 
more  than  an  open  roadstead  and  affords  safe  anchorage  only  during  the  favorable 
season.  Puerto  Real  de  Cabo  Rojo  and  Ensenada  del  Boqueron  also  have  safe 
anchorage  only  when  the  winds  are  favorable.  The  south  coast  has  a  larger 
number  of  bays  or  other  indentations,  but  the  only  harbors  which  vessels  of  regular 
draft  can  enter  are  Guanica,  Ponce,  and  Jobos.  Guanica  Bay  is  a  spacious  basin, 
completely  landlocked,  and  with  adequate  depth  of  water.  The  entrance  to  this 
beautiful  harbor  is  only  about  100  yards  wide,  with  high  hills  on  either  side.  The  large 
bay  at  Ponce  is  simply  a  broad,  open  roadstead.  Jobos  Harbor,  some  35  miles  east  of 
Ponce,  has  recently  been  found  by  the  U.  S.  Coast  and  Geodetic  Survey  to  possess  a 
good  depth  of  water  and  to  be  exceptionally  well  protected.  Arroyo,  the  port  of 
Guayama,  has  a  fairly  safe  roadstead.  At  the  east  end  of  the  island  is  a  pretty  safe 
harbor  inside  of  Punta  Lima  and  Cayo  Santiago,  near  Hucares  and  Punta  de  Santiago, 
the  ports,  respectively,  of  Naguabo  and  Humacao.  A  similar  harbor  is  found  at 
Puerto  de  Fajardo,  between  Punta  de  Mata  Redonda  and  Cabeza  de  San  Juan. 

COASTS. 

The  northern  shore  of  Porto  Rico  rises  nearly  everywhere  abruptly  from  the 
sea,  with  very  little  beach  anywhere.  There  is  but  a  narrow  strip  of  shallow  water, 
and  less  than  100  miles  offshor.e  is  the  Brownson  Deep,  one  of  the  deepest  holes  in* 
the  world,  where  soundings  of  4,561  fathoms  have  been  taken.  This  coast  is  also 
remarkably  free  from  fringing  islets.  The  east  and  west  ends  of  the  island  are  lower 
and  have  considerable  stretches  of  sandy  or  gravelly  beach,  with  an  occasional  man- 
grove swamp  and  a  few  small  islets  fringing  the  shore.  The  south  coast  is  nearly 
everywhere  low,  with  long  reaches  of  sandy  beach  and  mangrove  swamp.  This 
shore,  as  well  as  portions  of  the  east  and  west  shores,  is  fringed  throughout  much 
of  its  length  by  beautiful  coral  reefs  composed  chiefly  of  fan,  stag-horn,  and  bi'ain 
corals.  The  small  keys  along  the  coast  are  also  often  surrounded  on  one  or  more  sides 
by  coral  reefs. 

TOPOGRAPHY. 

Viewed  from  the  sea,  as  one  approaches  Porto  Rico  from  the  north,  the  scene  is 
one  of  very  great  beauty.  The  island  appears  as  a  great  mass  of  remarkably  rough, 
irregular  mountains,  rising  abruptly  from  a  narrow  coastal  plain,  and  in  many  places 
astonishingly  steep.  Seen  from  the  north  these  mountains  are  steep,  but  beautifully 
rounded  and  covered  to  their  summits  with  rich  green  vegetation.  As  seen  from  the 
south  the  slopes  are  longer,  the  individual  peaks  less  numerous,  and  the  vegetation 
not  so  luxuriant.     As  has  been  well  said  by  Mr.  Robert  T.  Hill — 

There  ia  little  regularity  in  the  arrangement  of  these  mountains;  there  is  no  definite  crest  line, 
but  the  peaks  rise  from  a  general  mass,  whose  sloping  sides  are  deeply  corrugated  by  drainage  ways. 
Their  surface  has  been  etched  by  erosion  into  innumerable  gabled  lateral  ridges  (or  cuchillas), 
separated  by  deep  V-shaped  gorges.  *  ♦  *  The  main  range  of  mountains  extends  from  Mayaguez 
through  Adjuntas  and  Aibonito  to  Ilumacao  on  the  east.  This  is  the  Cordillera  Central  west  of 
Aibonito  and  the  Sierra  de  Cayey  east  of  that  place.  Near  the  center  of  the  island  a  range  '  bifurcates 
from  the  main  line  and  runs  to  the  northeast  as  the  Sierra  Luquillo. 


'  This  range  contains  El  Yunque,  the  highest  peak  on  the  island.     Its  height  probably  does  not 
exceed  3,300  feet,  and  the  summits  elsewhere  seldom  exceed  2,000  or  2,800  feet. 
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GEOLOGY. 

Mr.  Robert  T.  Hill  gives  the  following  account  of  the  island: 

Porto  Rico  consists  of  three  geologic  elements:  (1)  A  central  syfitein  of  deeply  ribl)ed  and  corru- 
gated mountains,  with  V-shape<l  gorges  and  ridges;  (2)  lower  hills,  forming  irregular  bands  along  the 
north  and  south  coast;  (3)  playa  plains,  consisting  of  alluvial  soil,  occupying  old  reclaimed  estuaries, 
which  extend  from  the  foot  of  the  central  mountains  across  the  line  of  foothills  to  the  seashore.  It 
is  roughly  estimated  that  nine-tenths  of  the  island  is  of  the  mountainous  character,  and  that  the 
remaining  tenth  is  of  the  foothill  and  playa  character.  The  central  mountains  are  composed  of  water- 
sorted  volcanic  ejecta — tufas  and  conglomerates — with  occasional  dikes  and  masses  of  interl^edded 
subcrystalline  bluish  limestone  of  rare  or  exceptional  occurrence,  all  of  which  is  entirely  decayed  at  the 
surfai^'e,  breaking  down  into  red  clay  resembling  that  of  the  southern  Appalachians.  The  dikes  are  of 
hard,  blattk,  igneous  rock,  with  small  white  porphyriti(;  crystals.  In  the  east  the  substructure  is  said 
to  be  granites,  especially  syenites.  In  Naguabo  and  in  Mayaguez  some  serpentine  rocks  have  been 
ol)eerved.  The  foothills  are  composed  exclusively  of  rocks  of  sea  origin,  consisting  of  the  i)ecunar  type 
of  tropical  white  limestones,  of  a  loose-textured,  chalky,  marly,  and  shelly  nature,  of  various  degrees  of 
induration.  The  rocks  of  the. central  mountain  region  are  of  Cretaceous  and  possibly  early  Eocene  age; 
at  least,  no  evidence  tending  to  establish  other  dates  for  their  fonnation  has  been  as  yet  discovered. 
The  white  limestones  of  the  coastal  hills  are  all  of  later  Tertiary  and  Pleistocene  age.  The  playa 
deposits  are  alluvial  formations,  consisting  usually  of  a  rich,  chocolate-colored,  sandy  loam. 


CLIMATE. 

Porto  Rico  is  well  within  the  torrid  zone,  but,  lying  toward  the  eastern  limits  of 
the  Greater  Antilles,  its  climate  is  favorably  modified  by  the  prevailing  winds  and 
rendered  far  more  agreeable  than  in  any  other  island  of  the  West  Indies.  The  tmde 
winds,  modified  by  the  high  mountains  of  the  interior  of  the  island,  give  it  not  only  a 
moderate  temperature,  but  they  cause  the  peculiar  distribution  of  precipitation  which 
characterizes  it.  Though  the  area  of  the  island  is  small,  nevertheless  the  extremes  of 
climate,  particularly  the  rainfall,  are  veiy  great.  The  annual  precipitation  on  the 
southern  coast  seems  to  be  only  alxmt  20  inches,  while  on  the  northern  side  it  ranges 
from  55  to  123  inches.  It  is  even  said  that  there  is  an  authentic  record  for  13  months, 
chiefly  in  1893,  when  not  an  inch  of  rain  fell  at  Guayama,  and  the  records  at  Cabo  Rojo 
show  one  period  of  three  years  when  no  rain  fell.  This  difference  in  precipitation 
between  the  north  and  south  sides  of  the  island  is  shown  by  the  character  of  the  beds 
of  the  streams,  those  of  the  south  being  more  dry  and  full  of  rocks  and  bowlders. 

In  the  following  tables  are  given  ceitain  meteorological  data  for  seven  places  in 
Porto  Rico,  compiled  from  the  reports  of  the  United  States  Weather  Bureau. 


Climalologlcal  data  for  year  ending  April  SOy  1900, 


Locality  and 
month. 


Temperature. 


Mean. 


San  Juan:  °F. 

May 78.7 

June '  79.4 

July 1  79.7 

August 80 

September |  80.6 


October. 
November . 
December . 
January  - . . 
February . . 

March 

AprU 


79.6 

78.8 

76 

76.6 

75.7 

76.8 

77.5 


High 
est. 


Date 

of 
hlgh- 


3 
22 

2 
29 
11 
10 
29 

?! 

25 
31 
25 


Low- 
est. 


I  Date 
of 

low- 
est. 


Precipitation. 


Total. 


°F. 
68 
71 
70 
71 
71 
68 
70 
65 
68 
66 
67 


Inches. 
2.59 
7.23 
7.53 
10.38 
13.66 
10.21 
11.81 
2.10 
3,93 
2.13 
1.57 
6.92? 


Greatest 
in  24 
hours. 


Inches. 

0.85 

1.42 

3.60 

5.53 

3.76 

2.73 

2.67 

.49 

.75 

.70 

.71 

1.91 


No.  of 
rainy 
days. 


No.  of 
clear 
days. 


Sky. 

No.  of 
partly 
clear 
days. 


Prevailing 

No.  of 

direction 

cloudy 

of  wind. 

days. 

2 

SE. 

6 

E. 

4 

E. 

6 

E. 

6 

SE. 

13 

SE. 

5 

SE. 

NE. 
E. 


E. 
E. 
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ClimcUological  data  for  year  ending  April  SO,  1900 — Continued. 


Locality  and 
month. 


Oaguas: 

May 

June 

July 

August 

September. . 

October  .... 

November. . 

December . . 

January 

February... 

March 

April 

AguadiUa : 

May 

June 

July 

August  r 

September 

October  6 

November 

December  a 

January 

February  

March 

April 

Mayagtiez  ; 

June 

July 

August 

September 

October 

November 

December 

January 

February 

March 

April 

FaAardo : 

May  m 

June 

July 

August  a 

September 

October 

November  6... 

December i  ... 

January 

February 

March 

April 

Hacienda  Perla : 

May 

June 

July 

AugU8t6 

September 

October 

November 

December 

January  

February  

March 

April 

Viemies: 

May 

June 

July 

August 

September 

October 

November 

December 

January 

February 

March 

April 


Temperature. 


"•-i^^u"- 


79 
79 
79.8 


80.7 
77.8 
77.4 
72.6 
72.4 
73.3 
72.3 
75.6 

79.8 

80.8 

82 

-80.8 


°F. 


78 
77.7 
76.8 
t78.6 
78.6 
78.6 
79.8 


t79.6 
78.7 
78.2 


82.4 


77.6 
76.6 
76.4 
77.1 
77.9 

80.4 

80 

81.6 

82 

81 

79.1 

78.8 

74.9 

76.2 

76.4 

76.3 

78.6 

78 

78.2 

80.1 

80.8 

80 

78.9 

78.6 

74.2 

73.8 

73.8 

74 

76.6 

78.6 

79.4 

78.6 

78.4 

81.3 

81 

76.8 

75.1 

76.9 

76.2 

76.4 

78.4 


90 


87 


86 
84 
83 
t91 
88 
92 


Date 

of     ,  Low- 
high-     est. 
est. 


20 

2 

*23 


*2 

♦21 

*18 

1 

6 

9 

31 

♦6 

25 

*6 

23 

6 


1 

*11 

1 

6 

27 

28 

♦27 


26 
♦9 
*6 


*8 


1 
5 
18 
81 
25 

♦20 

*12 

♦3 

28 

*6 

♦3 

27 

10 

♦4 

♦26 

2 

25 

5 
21 
31 

2 
♦13 

8 
13 
*1 

1 
♦7 
81 

5 

19-22 

16-30 

5 

26 

13 

♦2 

♦17 

♦  1 

29 

♦24 

♦12 

15 


62 
65 
63 


Date 
of 

low- 
est. 


1 

1-4 

8 


Precipitation. 


Sky. 


Total. 


Greatest 
in  24 
hours. 


.1. 


Inches. ' 
1.70  I 
6.93  ; 
8.47 


♦1 
♦3 

1 
30 

1  ' 
13 
21 

8 


♦1 
27 

8 


73 
73 
65 

71 
69 
72 


71 


72 

73 

72 

72 

69 

63 

63  ' 

65 


13 
♦2 
20 
♦5 
♦12 
16 


27 
♦8 
♦3 


♦1 


25 

14 

*2 

*16 


31 
*3 
28 
31 
30 
10 
♦2 

♦25 
1 

♦19 
12 


*6 
*1 
♦1 
♦3 
♦2 
♦24 
9 
♦8 


63 

22 

63 

♦8 

68 

♦3 

68 

15 

69 

ao 

59 

8 

73 

21 

68 

♦29 

68 

♦4 

62 

24 

68 

♦23 

67 

♦4 

67 

♦2 

69 

8 

8.21 
9.36 
4.85 
1.50 
1.69 
1.62 
1.01 
7.42 

6.48 

7.40 

4.68 

t5.35 


t8.75 
9.38 
2.64 

t2.96 

1.32 

.18 

5.31 


tlO.97 
14.41 
19.02 


8.73 
3.52 
1.04 
1.49 
1.06 
1.21 
6.44 

L26 

5.88 

5.58 

6.21 

6.13 

17.07 

tl7.80 

.79 

4.44 

.65 

2.15 

13.77 

6.79 
11.17 
10.60 
13.65 
14.96 
17.74 
29.52 
4.86 
9.69 
3.17 
5.36 
23.08 

3.26 
5.68 
6.45 
7.03 
8.25 
10.43 
16.99 
.30 
6.15 
3.85 
2.65 
9.78 


Inches. 
0.80 
1.30 
1.60 


.97 
2 
.95 
.33 
.80 
.40 
.28 


2 

1.80 

1.30 


No.  of  No.  of 
rainy  I  clear 
days.  '  days. 


1.70 
2.70 

.52 
t.75 
1 

.18 
L62 


2.19 
2.10 
8.40 


L16 
L20 
.60 
.48 
.85 
1.12 
1.23 

0.35 

1.55 

1.30 

5 

1 

4.40 

5 

.30 
1 

.10 
1.40 
8.45 

1.87 

2 

L74 


21 


1.98 
4.48 
9.30 
L09 
1.37 
.63 
2.84 
10.70 

1.45 

1.12 

2.30 

5.30 

1.10 

2 

6.26 

.20 
1 

.70 
1.45 
8 


No.  Of 
partly 
clear 
days. 


No.ef 
cloudy 
days. 


Prevailing 
direction 
of  wind. 


E. 
E. 
E. 
E. 
E. 
NE. 
E. 
E. 


NE. 
E. 
NE. 


W. 

N. 

N. 
NE. 
NW. 
NE. 
NE. 
NE. 

E. 


NE.8E. 
8W. 
NE. 

SW. 
SE. 
NE. 
SE. 

SE. 
NE. 
NE. 


NE. 
NE. 


NE. 
NE. 
NE. 

NE. 


E. 

E. 

E. 

E. 

E. 

E. 

E. 
NE. 
NE. 

SE. 
SE. 

E. 
SE. 
SE. 

S. 

E. 

E. 

E. 
NE. 
SE. 
SE. 


♦And  other  dates. 


t  Incomplete. 


o,  6,  c.  m,  r,  etc.,  =1, 2, 3, 13, 18,  etc.,  days  missing  from  record. 
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HYDROGRAPHT. 

The  rivers  of  Porto  Rico  are  remarkable  for  their  great  number,  their  shortness, 
the  restricted  areas  of  their  catchment  basins,  and  the  rapid  descent  which  they  make 
from  their  headwaters  in  the  central  mountains  to  the  sea.  The  precipitation  is  in 
most  parts  of  the  island  very  great  and,  with  the  multitude  of  streams,  the  island 
is  unusually  well  watered.  Moreover,^  because  of  the  steepness  of  the  slopes, 
especially  on  the  northern  coast,  and  the  impervious  character  of  the  clay  soil  which 
covers  them,  the  proportion  of  precipitation  which  runs  oflf  makes  these  rivers  of  even 
larger  volume  than  would  otherwise  be  expected  under  corresponding  conditions. 
Into  the  northern  ocean  flow  12  streams  of  considerable  magnitude;  toward  the  west 
coast  flow  4  of  relatively  equal  size;  into  the  eastern  sea  flow  5  of  less  magnitude,  and 
into  the  southern  sea  flow  17  of  considerable  size  but  comparatively  small  perennial 
volume.  There  are  between  1,200  and  1,300  streams  and  branches  of  less  volume, 
but  yet  of  suflicient  size  to  have  received  separate  names. 

Since  the  average  width  of  the  island  is  but  35  miles  and  its  extreme  length 
but  95  miles,  while  its  commanding  summits  range  in  altitude  from  2,800  to  3,300 
feet,  it  is  evident  that  the  slopes  are  steep,  the  fall  of  the  rivers  great,  and  the 
velocity  of  their  waters  high.  Moreover,  as  the  main  summits  of  the  dividing 
mountain  ranges*  have  been  shown  to  be  one-third  nearer  the  southern  and  eastern 
coasts  than  the  northern  and  western,  it  is  also  evident  that  such  streams  as  flow  north 
and  west  are  three  or  four  times  as  long  and  drain  ten  to  fifteen  times  as  great  areas 
as  those  flowing  to  the  south  and  east.  The  former  have  average  lengths  of  25  to  40 
miles,  measured  along  their  stream  beds;  the  latter  have  lengths  of  but  5  to  15  miles. 
For  these  and  reasons  already  given  the  streams  flowing  north  and  west  necessarily 
have  less  abrupt  slopes  than  do  those  which  drain  eastward  and  southward,  which 
plunge  from  an  altitude  of  3,000  feet  to  sea-level  within  a  comparatively  few  miles. 

It  is  thus  seen  that,  as  the  island  is  divided  climatologically  into  two  distinct 
portions,  it  is  similarly  divided  hydrographically,  largely  as  a  result  of  the  same 
causes — the  trade  winds  and  the  topographic  configuration  of  the  surface. 

The  twenty-eight  larger  rivers  have  their  sources  high  among  the  summits  of 
the  Cordillera  Central.  Those  flowing  to  the  north  and  west  are  characterized  by 
precipitate  descents  of  1,000  to  2,000  feet  in  the  first  5  miles  of  their  headwaters. 
Thereafter  they  flow  more  leisurely  and  with  consequent  increased  size  to  within  5 
miles  of  the  coast.  There  they  emerge  practically  at  sea-level  in  long  meandering 
curves  through  the  alluvial  playas  about  their  mouths.  Because  of  the  lowness  of 
their  grades  near  the  coast  and  their  resulting  low  velocity  all  are  of  considerable 
width  and  moderate  depth  in  the  playa  levels.  A  few  miles  inland,  where  they  flow 
over  steep,  rocky  beds,  their  channels  are  narrow  and  often  confined  by  precipitous 
rocky  walls,  their  width  is  of  but  comparatively  few  feet,  their  depth  often  less  than 
a  foot,  and  their  velocities  so  high  as  to  render  them  veritable  mountain  torrents. 

On  the  southern  coast  the  larger  rivers  have  bed- widths  as  great  as  those  which 
enter  the  northern  and  western  coasts.     Their  lengths,  however,  are  so  short  for  the 

*  Mr.  H.  M.  Wilson,  of  the  U.  S.  Greological  Survey,  made  a  study  of  the  water  resources  of  Porto 
Rico  in  January,  1899,  the  results  of  which  have  been  published  as  "Water-Supply  and  Irri^tion 
Paper  of  the  U.  8.  Geological  Survejr  No.  32."  We  have  made  free  use  of  this  excellent  report  m  our 
account  of  the  hydrography  of  the  island,  sometimes  copying  literally,  without  quotation  marks. 
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same  fall  that  they  are  not  chai*acterized  by  the  long  stretches  of  low,  raeAndering 
grade  found  near  the  coast  in  the  playas  to  the  north.  The}'^  emerge,  on  the  con- 
trary, from  the  mountains  at  but  4  to  5  miles  from  shore  line  at  altitudes  of  200  to 
400  feet,  ond  as  a  result  this  elevation  is  passed  with  comparatively  steep  slopes  over 
rocky  or  bowlder-strewn  channels.  Above  these  coastal  stretches  and  within  the 
mountains  the  lengths  of  the  rivers  are  so  short  for  the  relatively  great  heights  which 
they  fall  that  their  dimensions  are  little  greater  than  those  of  the  smallest  brooks 
which  flow  from  the  hill  summits  in  the  Rocky  Mountains. 

The  rivers  of  the  north  and  of  the  west  are  more  like  the  streams  of  humid 
regions  in  the  United  States,  as  their  perennial  discharge  is  always  fairly  well  main- 
tained. The  larger  of  these  rivers  have  at  low-water  stage  bed-widths  of  150  to  200 
feet,  average  depths  of  2  to  4  feet,  and  mininmm  discharges  of  250  to  1,500  second-f€K?t. 
In  time  of  flood,  although  these  rivers  attain  maximum  discharges  of  10,000  to  20,000 
second-feet,  these  volumes  are  not  greatly  in  excess  of  the  flood  discharges  of  the 
rivers  of  the  southern  slopes. 

The  width  of  stream-beds  of  the  southern  rivers  is  often  as  great  as  that  of  those 
entering  the  northern  coast,  but  owing  to  the  inf  requency  and  small  amount  of  the 
precipitation  and  the  relatively  porous  character  of  the  soil,  reducing  the  percentage 
of  run-off,  as  well  as  to  the  smallness  of  their  catchment  basins,  they  discharge 
minimum  volumes  of  but  50  to  100  second-feet.  These  streams  resemble  the  rivers 
of  our  Western  plains  in  that  their  beds  are  nearly  dry  the  larger  part  of  the  year,  but 
they  are  yet  of  sufficient  capacity  to  discharge  great  volumes  during  the  sudden 
floods  to  which  they  are  subject.  The  beds  of  these  rivers,  even  near  the  coa.st,  are 
bowlder-strewn  and  from  100  to  300  feet  in  width.  The  depth  of  their  banks  is  10  to 
20  feet,  yet  the  minimum  surface-width  of  such  streams  is  but  50  to  100  feet  and  their 
average  depth  0.5  to  1.5  feet  during  their  minimum  discharge.  In  maximum  flood 
such  streams  reach  discharges  aggregating  5,000  to  10,000  second-feet,  in  some  vnsos 
even  more,  as  shown  by  their  wide,  rocky,  dry  beds. 

Though  the  number  of  streams  and  branches  which  have  received  names  is  said 
to  be  over  1,200,  the  number  named  on  the  best  maps  does  not  exceed  100.  On  one 
map  81  streams  have  received  separate  names;  of  these,  43  flow  directly  into  the  ocean, 
while  the  remaining  38  are  tributary  to  them.  Probably  not  over  50  of  the  entire 
immber  would  be  called  rivers  in  the  United  States. 

In  the  mountains  the  water  in  most  of  the  streams  is  usually  exceedingly  clear, 
but  in  the  lower  portions  it  is  often  muddy,  although  the  streams  examined  by  us  in 
January  and  February  were,  as  a  rule,  quite  clear. 

Our  opportunities  enabled  us  to  examine  only  a  few  of  the  streams  and  only  in 
the  most  general  way.  The  following  brief  descriptions  of  some  of  the  principjil 
ones  examined  are  based  partly  upon  our  own  observations  and  partly  upon  those  of 
Mr.  H.  M.  Wilson. 

Bio  Loiza. — This  is  perhaps  the  longest  river  on  the  island.  It  has  its  source  well 
toward  the  south  where  the  divide  is  near  the  southern  coast,  northeast  of  Guayama, 
flows  near  the  towns  of  San  Lorenzo,  Caguas,  and  Carolina,  and  enters  the  ocean  al>out 
15  miles  east  of  San  Juan.  At  Carolina  it  is  a  broad,  shallow  stream,  with  sand  and 
gravel  bottom  and  moderately  clear  water,  and  when  seen  by  us  (February  20)  the 
ford  near  there  was  perfectly  safe  for  carriages,  the  water  probably  not  exceeding 
2.5  feet  in  depth.     Mr.  Wilson  gaged  this  river  near  Carolina  in  January  and  reports 
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it  as  averaging  220  feet  wide,  3  feet  deep,  and  having  a  minimum  discharge  of  16,000 
second-feet.  The  Rio  Loiza  was  also  examined  at  the  hacienda  of  Senor  Nicolas 
Quinones,  about  2  miles  to  the  east  of  Caguas,  where  it  is  a  considerable  stream, 
from  40  to  100  feet  wide,  with  a  i-ather  swift  current  The  depth  is  in  most  places 
less  than  3  or  4  feet,  though  there  are  places  of  greater  depth.  There  is  a  good  ford 
at  the  hacienda.  The  bed  of  the  stream  is  in  most  places  of  sand  or  gravel,  though 
some  muddy  reache^s  were  observed,  and  rock  bottom  oi*curs  where  the  stream  cut^ 
against  a  hill.  Usually  one  of  the  shores  is  low,  sloping  up  gradually  2  to  5  feet  to 
a  level  bottom  covered  with  meadows  and  fields  of  tobacco  and  cane.  On  the  other 
side  the  shore  rises  abruptly  into  wooded  mountains  of  moderate  height.  At  the 
hacienda  there  is  low  bottom  land  on  each  side. 

The  Rio  Caguitds^  a  tributary  of  the  Rio  Loiza,  is  crossed  twice  by  the  Caguas- 
Aguas  Buenas  road  just  west  of  Caguas;  it  then  flows  northward  and  eastward 
around  the  town  and  joins  the  Rio  Loiza  near  the  hacienda  of  Senor  Quinones,  the 
road  to  which  crosses  it  several  times.  It  was  examined  throughout  most  of  its 
length  from  the  Aguas  Buenas  road  to  its  mouth.  It  is  a  rather  pretty  stream,  30 
or  40  feet  wide  and  from  a  few  inches  to  3.5  feet  deep,  with  much  deeper  pools  at 
intervals.  The  shores  are  usually  of  clay,  sometimes  of  gravel,  one  shore  generally 
high,  the  other  low  and  spreading  away  into  low  level  river  bottom.  The  bed  of  the 
stream  is  of  sand  or  mud  in  the  more  quiet  and  deeper  reaches  and  of  fine  gravel 
where  there  is  some  current.  The  water  appears  clear  and  pure  and  there  is  usually 
a  fairly  strong  current.     The  flow  is  estimated  at  50  second-feet. 

On  the  gravel  bars  and  along  the  edges  was  considerable  aquatic  vegetation, 
among  which  were  obtained  specimens  of  4  fresh- water  crustaceans,  including  a 
sword-shrimp  {Xiphocarh  eUmgata)^  2  prawns  {BithynltijaniaicenM^  and  B,  oIfer,sU^ 
the  latter  numerous),  and  a  crab  {Epil6l>ov4sra  sinuatifrmi^H), 

The  tempei-ature  of  the  water  at  the  Aguas  Buenas  ford  at  11  a.  m.,  rlanuary  9, 
was  71^,  when  that  of  the  air  was  77^. 

The  Rio  Turaho,  another  tributary  of  the  Rio  Loiza,  was  examined  by  Mr.  Wilson 
where  it  is  crossed  by  the  military  road  near  Caguas,  and  found  to  be  similar  to  the 
Caguitas  in  character  and  volume. 

Rio  Bayamon. — This  river  was  examined  in  the  vicinity  of  the  city  of  Bay  anion, 
and  also  at  its  mouth  at  Palo  Seco.  It  is  a  stream  of  some  size,  having  its  head- 
waters near  Cidra,  on  the  north  side  of  the  divide  between  Cayey  and  Aguas  Buenas. 
It  flows  nearly  north,  passing  just  west  of  Aguas  Buenas  and  by  Bayamon,  entering 
the  sea  near  Palo  Seco,  about  2  miles  from  San  Juan.  At  Bayamon  it  is  perhaps  35 
to  50  feet  in  average  width,  with  a  depth  varying  from  a  few  inches  to  3  or  4  feet. 
The  current  is  strong,  the  low  banks  are  of  red  clay,  and  the  water  is  usually  more 
or  less  muddy.  The  bottom  of  the  stream  is  chiefly  of  tough  clay  or  gravel  and  clay. 
At  the  town  of  Bayamon  is  a  dam  which  interferes  with  the  free  movement  of  fish. 

Rio  Areciho, — This  stream  rises  in  the  Cordillera  Central  about  Adjuntas  and 
flows  northward  to  the  sea  at  Arecibo.  Near  Adjuntas,  at  an  elevation  of  1,440  feet, 
it  has  a  minimum  discharge  of  40  second-feet.  A  few  miles  below,  at  Utuado,  its  dis- 
charge is  100  second-feet.  Lower  down  it  receives  as  tributaries  Rio  Don  Alonzo, 
Rio  Tanama,  and  other  smaller  streams,  which  greatly  increase  its  size. 

Rio  Cul^yrinas. — ^This  is  a  stream  of  moderate  size,  rising  between  Lares  and  San 
Sebastian  and  flowing  westward  into  the  sea  just  below  Aguadilla.     Near  San  Sebas- 
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tian,  at  an  elevation  of  140  feet,  it  has  a  bed  125  feet  wide,  a  cuiTent  of  4  feet  per 
second,  and  a  volume  of  100  second-feet.  At  its  mouth  it  is  only  about  60  feet  wide 
and  has  a  slow  current.     The  bottom  is  soft  mud  and  sand. 

Rio  Aflasco, — ^This  is  of  somewhat  larger  size,  with  its  headwaters  on  the  divide 
west  of  Adjuntas,  and  enters  the^  sea  north  of  Mayaguez.  One  of  its  tributaries,  the 
Rio  Yahueca,  was  examined  by  Mr.  Wilson  at  an  elevation  of  1,440  feet,  5  miles  west 
of  Adjuntas,  where  the  minimum  discharge  was  20  second-feet.  The  Rio  Blanco,  into 
which  the  Yahueca  flows,  at  an  elevation  of  1,350  feet,  about  8  miles  west  from 
Adjuntas,  has  a  minimum  flow  of  about  50  second-feet.  The  Anasco  River,  at  a 
point  about  8  miles  above  the  town  of  Anasco,  at  an  elevation  of  80  feet,  has  a  bed- 
width  of  150  feet,  a  surf  ace- width  of  75  feet,  a  depth  of  1.5  feet,  and  a  volume  of 
about  600  second-feet.  Below  Anasco  this  river  flows  through  a  level  playa  and  has 
an  easy  meandering  course,  its  grade  being  low  and  the  current  slow.  Its  surface- 
width  here  is  about  200  feet,  the  depth  4  to  8  feet,  and  the  flow  about  1,000  second-feet 

Bio  Yauco, — This  small  stream  rises  among  the  hills  north  of  Yauco  and  enters 
the  sea  near  Guayanilla.  It  was  seen  near  Yauco,  where  it  is  only  a  few  yards  wide 
and  has  a  small  volume.     It  is  used  to  some  extent  for  irrigation  purposes. 

Rio  PorUigxtes, — ^This  stream  at  Ponce  has  a  bed- width  of  175  feet  and  a  dis- 
charge of  60  second-feet.  Its  total  available  discharge  is  much  greater,  but  the 
major  part  of  it  is  diverted  a  few  miles  above  the  city  for  irrigation  purposes  and 
for  the  water-supply  of  Ponce. 

The  Rio  JavagmiM^  which  is  crossed  by  the  military  road  at  Juana  Diaz  at  an 
elevation  of  160  feet,  has  a  width  of  180  feet,  a  minimum  surface-width  of  50  feet, 
and  a  discharge  of  50  second-feet.  The  discharge  would  be  greater,  but  a  portion  is 
used  for  irrigation  purposes  al)ovc  the  military  road. 

Rio  Ihxatldbrado. — This  is  a  small  stream  crossing  the  military  road  l>etween 
Juana  Diaz  and  Coamo,  where  it  has  an  elevation  of  260  feet,  a  compamtively  dry 
bed  120  feet  wide,  a  2-foot  current,  and  a  discharge  of  40  second-feet. 

Rio  C(ximo, — This  river  ha*j  its  sources  in  the  Sierra  de  Cayey  and  the  Cor- 
dillem  Central  south  of  Aibonito  and  Barranquitas,  and  flowing  southward,  enters 
the  sea  east  of  Ponce.  At  Coamo  the  bed  of  the  stream  is  360  feet  above  sea  level, 
and  has  a  bed-width  of  100  feet,  though  its  surface-width  is  somewhat  less.  Its 
aveiuge  depth  was  about  4  inches  and  the  flow  about  100  second-feet. 

Rio  GtiamanL — A  small  stream  rising  in  the  Sierra  de  Cayey  north  of  Guayama 
and  flowing  southward  by  that  town  into  the  sea  just  east  of  Jobos  Harbor.  It  is 
crossed  by  the  military  road  just  west  of  Guayama,  where  it  is  a  small  creek,  a  few 
feet  wide  and  a  few  inches  deep. 

Rio  Naguuho, — This  small  river  rises  on  the  south  slopes  of  El  Yunque  and  has 
its  mouth  near  Hucares.     Below  Naguabo  it  is  sluggish,  with  mud  bottom. 

Rio  Fajardo, — ^The  Fajardo  River  rises  in  the  Sierra  Luquillo  and  flows  north- 
east into  the  sea  at  Playa  de  Fajardo.  Just  south  of  Fajardo,  where  it  was  examined, 
it  flows  through  a  low,  level  plain,  with  cane  fields  on  either  side.  The  bed  is  several 
yards  wide  and  made  up  of  coarse  gravel  or  larger  rocks.  Just  above  the  ford  the 
bed  was  considerably  wider  than  the  water  surface.  The  current  was  about  5  feet 
per  second,  and  the  average  depth  2  feet.  The  water  was  clear  and  apparently  pure. 
At  its  mouth  it  is  deeper  and  much  wider  and  rather  muddy.     Its  banks  are  low  and 
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largely  of  mud,  in  places  overgrown  with  grass.  It  is  navigable  for  rowboats  for  a 
mile  or  more  above  its  mouth. 

Rio  LuquiUo, — ^This  stream  has  its  sources  on  the  slopes  of  El  Yunque  Mountain 
and  flows  northward,  entering  the  sea  near  the  vilk^e  of  Luquillo.  Different 
branches  of  this  river  were  examined  at  various  places  on  and  about  El  Yunque, 
where  they  are  all  swift,  turbulent  mountain  streams,  full  of  falls,  cascades,  rapids, 
and  small  but  relatively  deep  pools.  The  bed  is  usually  of  rock  and  is  well  covered 
with  bowlders  of  various  sizes.  The  water  was  always  clear  and  pure  and  the  maxi- 
mum temperature  February  19  was  69°.  There  was  but  little  aquatic  vegetation 
visible,  but  small  crustaceans  {Atya  scabra  and  Xiphocaris  elongata)  were  quite 
conmion.  These  streams  are  doubtless  not  materially  diflferent  from  other  mountain 
streams  of  this  island,  particularly  those  having  their  sources  in  dense  shade,  such 
as  prevails  upon  the  slopes  of  El  Yunque.  Although  the  amount  of  water  is  not 
great,  and  there  are  no  long,  quiet  reaches,  there  is  ordinarily  a  continuous  stream  of 
sufficient  volume  to  permit  fishes  to  pass  easily  throughout  the  entire  length,  barring 
the  impassable  falls.  The  deep  pools  are  often  of  good  size.  The  relatively  low  tem- 
perature and  the  character  of  the  water,  together  with  the  presence  of  crustaceans, 
which  would  afford  a  food  supply  to  a  limited  number  of  fish,  render  it  probable  that 
the  small-mouthed  black  bass  might  be  introduced  into  these  streams  with  a  fair  pros- 
pect of  becoming  established.  Indeed,  a  maximum  temperature  of  69°  would  not  be 
unfavorable  to  the  rainbow  trout,  which  we  have  seen  in  southern  California  in  small 
streams  very  similar  to  those  examined  on  El  Yunque,  and  whose  summer  temperature 
is  probably  no  lower.  The  experiment  of  planting  the  rainl>ow  trout  in  some  of  these 
Porto  Rican  streams  and  the  small-mouthed  black  bass  in  others  is  well  worth  trying. 

Lagoons  of  Porto  Rieo, — ^There  arc  no  real  lakes  on  this  island,  but  near  the  shore 
are  several  lagoons.  These  are  usually  narrow  and  relatively  long,  separated  from 
the  sea  by  a  low,  narrow  strip  of  sand  and  surrounded  by  a  dense  fringe  of  man- 
grove bushes,  which  makes  it  difficult  to  reach  them.  Some  of  them  have  permanent 
connection  with  the  sea,  while  others  are  connected  only  during  times  of  heavy  rain. 
The  water  in  most  of  them  is  strongly  brackish  or  salt,  while  in  a  few  it  is  relatively 
fresh.  The  fishes  frequenting  these  lagoons  are  chiefly  mullets  and  snooks  ('iiza" 
and  *'robalo").  The  principal  lagoons  are  Tortuguero  and  Cana  Tiburones  near 
Barceloneta,  and  Guanica  and  Flamencos  near  Guanica. 

LOCAL  INVESTIGATIONS. 

When  the  Fish  Hawk  was  assigned  to  the  Porto  Rican  investigations,  it  was 
understood  that  she  would  have  to  return  to  the  United  States  early  in  the  spring  to 
engage  in  shad-hatching  operations  on  the  North  Carolina  coast.  In  order,  therefore, 
to  accomplish  as  much  as  possible,  it  was  arranged  to  carry  on  synchronously  four 
lines  of  work  whenever  possible. 

1.  A  party  usually  consisting  of  Professor  Evermann  and  Mr.  Wilson,  assisted 
by  four  to  six  men  of  the  ship's  crew,  with  the  steam  launch,  a  flatboat,  seines,  and 
other  apparatus,  would  do  collecting  along  the  shore,  particularly  in  those  places 
where  seining  could  be  done. 

2.  Another  party  under  Mr.  Marsh  (sometimes  assisted  by  Mr.  Wilson)  and 
four  to  six  sailors  using  the  oil  launch  would  do  collecting  on  the  reefs,  paying  par- 
ticular attention  to  the  invertebrates. 
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3.  Mr.  Wilcox  devoted  his  time  to  the  statistical  inquiry,  visiting  the  customs 
officials,  the  dealers,  and  the  fishermen.  The  records  in  the  custom-houses  were 
critically  examined  as  to  the  extent  and  character  of  the  trade  in  fishery  products 
with  other  countries;  the  dealers  were  interviewed,  the  fishermen  were  visited,  and 
the  methods  of  the  fisheries  investigated. 

4.  Whenever  the  weather  permitted,  the  Fish  JIavjk  was  engaged  in  using  the 
beam  trawl  or  dredge,  and  in  making  soundings.  This  work  was  under  the  imme- 
diate direction  of  Dr.  Moore,  assisted  by  Dr.  J.  D.  Milligan,  the  ship's  pharmacist. 

By  adhering  as  strictly  as  possible  to  this  general  plan  a  greater  amount  of  work 
was  accomplished  than  would  otherwise  have  been  possible.  It  frequently  happened 
that  one  or  more  of  these  lines  of  work  was  interrupted  from  one  cause  or  another; 
and  the  dredging  operations  especially,  on  account  of  unfavorable  weather,  the 
breaking  of  apparatus,  and  other  causes,  were  not  altogether  satisfactory. 

The  Fish  Hawk  reached  San  Juan  Harbor  on  the  morning  of  January  2,  and 
preparations  were  at  once  begun  for  field  work.  During  the  afternoon  of  the  2d 
and  the  morning  of  the  next  day  observations  were -made  along  the  shore  of  the 
harbor  and  on  the  seaside  of  the  little  island  upon  which  San  Juan  is  built,  and 
in  the  afternoon  of  the  3d  the  first  collecting  was  done.  With  the  cutter,  Messrs. 
Evermann,  Moore,  Marsh,  and  Wilson  went  to  the  head  of  the  harbor,  then  up 
Martin  Pena  Inlet  some  4  miles  to  beyond  the  railroad  bridge  and  the  military  road. 
This  inlet  is  from  30  to  150  feet  wide,  2  to  10  feet  deep,  and  extends  through  low-tide 
flats  covered  with  a  dense  growth  of  low  mangrove  bushes.  The  water  was  more  or 
less  stained  with  vegetable  juices  and  the  bottom  was  usually  of  black  mud  or  mixed 
umd  and  broken  shells.  The  only  fishes  seen  were  a  few  young  mullets.  Beginning 
a  few  rods  above  the  mouth  of  the  inlet  and  continuing  well  toward  the  railroad 
bridge  we  found  the  mangrove  stems  thickly  covered  with  the  shells  of  the  small 
native  oyster  (a  form  of  Ostrea  virginica).  The  majority  of  these  shells  were  alive, 
though  many,  particularly  those  highest  on  the  stems,  were  dead.  On  the^e  stoms 
we  also  found  many  small  barnacles,  an  occasional  Mytilm  ex^istns^  and  groups  of 
bryozoans,  and  among  the  stems  were  a  good  many  small  crabs  and  an  occasional 
individual  of  a  larger  species  with  red  back  and  white  claws  {Gmiiopsls  crm^mtatu). 

At  one  place  on  this  inlet  the  low  ground  or  mangrove  swamp  is  quite  narrow 
on  the  south  side  and  a  considerable  hill  of  cherty  limestone  rises  from  near  the 
water's  edge.  In  this  hill  are  three  or  four  small  caves  in  which  a  few  bats  were 
found,  apparently  all  of  one  species,  probably  Artlhens  perHpidllatits, 

During  the  subsequent  days  spent  at  San  Juan  other  trips  were  made  up  this 
inlet  and  the  boat  dredge  was  used  at  several  places.  The  bottom,  however,  proved 
quite  barren,  and  very  little  life  of  any  kind  was  found.  Fishes  were  extremely  i-are 
and  moUusks  and  crustaceans  were  scarcely  less  so.  Among  the  mangroves  several 
specimens  of  water  birds  were  seen,  the  kingfisher  {Ceryh  alcyon)^  brown  pelitan 
{Pelecamts  fmcifs)^  great  blue  heron  {Ardea  herodlas)^  little  blue  heron  {Ardea  anrided)^ 
little  green  heron  {Ard43a  virescens)^  a  spexnes  of  rail  and  a  sandpiper.  On  the  shore  a 
nmnber  of  land  birds  were  seen,  among  them  the  American  redstart  {SetophaganUi- 
cilla)^  a  fly-catcher  called  pitirre  by  the  natives  {Tyrannm  dominieensli)^  summer 
yellow -bird  {Dendroica  petechia,  ruficapilld)^  a  vireo  ( Vireo  calidris)^  and  several 
others  which  we  did  not  know  and  of  which  no  specimens  were  obtained. 
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San  Antonio  Bridge. — At  its  east  end  the  little  island  upon  which  San  .Juan  is 
built  is  connected  with  the  mainland  })y  the  bridge  of  San  Antonio,  which  crosses 
the  San  Antonio  Channel.  Several  trips  were  made  to  the  vicinity  of  this  bridge 
and  the  shores  of  the  channel  just  east  of  it  proved  to  be  excellent  collecting-ground. 
At  the  north  end  the  bottom  is  of  clean,  compact  sand,  with  patches  of  algee,  and  the 
depth  soon  increases  to  a  fathom  or  more,  while  the  south  shore  has  a  bottom  of 
sand  and  mud  and  the  depth  increases  less  i-apidly.  The  seine  could  be  operated 
veiy  well  except  on  the  south  side,  where  it  would  occasionally  fill  up  with  mud. 

Palo  Seeo, — Across  the  bay  from  San  Juan,  at  the  mouth  of  the  Bayamon  River, 
IS  the  little  fishing  village  of  Palo  Seco.  The  fishing-grounds  are  in  the  river  near 
its  mouth,  where  the  water  is  almost  fresh,  though  dirty  from  the  muddy  bottom 
and  debris.  The  commercial  fishing  here  is  principally  with  gill  nets  set  across  the 
mouth  of  the  river.  These  are  used  chiefly  for  'Miza"  (mullet).  Seines  and  cast 
nets  are  also  used  to  some  extent,  the  principal  species  taken  in  the  former  being 
'^sardina"  {Opisth/>Tiema  oglimim)^  Caranx  hippon^  Ilyporhamphm  unifa^ciatui<. 
Oligoplitea  saiinm^  Polydactyhis  mrgtn!ciot^  Seletie  vomer ^  Trachlnotns^  Spheroldej^, 
Gfji/eMox^  and  Liiboten  Hnrinarnensvi,  The  species  taken  in  cast  nets  were  "mojarra'' 
{Gerres  linetttiOi)  and  nmllet. 

Catafio. — Across  the  bay,  southwest  from  San  Juan,  is  C/atano,  a  small  village, 
the  shore  terminiLS  of  the  milroad  leading  to  Bayamon,  where  some  fishing  is  carried 
on.  The  shore  between  this  place  and  Palo  Seco  is  sandy  and  the  depth  of  water 
increases  moderately.  This  shore  was  not  particularly  good  as  a  collecting-ground, 
though  some  species  were  secured  which  had  not  been  taken  }>efore. 

Seashfrre  near  ^an  Jmin, — The  seashore  or  wall  of  the  little  island  upon  which 
San  Juan  is  built  was  examined  throughout  its  entire  length,  from  Morro  Castle  to 
Escambron  Point  and  on  around  to  Fort  San  Geronimo.  This  coast  is  chiefly  a  high, 
rocky  wall,  upon  which  the  waves  and  breakers  are  constantly  thundering.  In  a  few 
places,  chiefly  toward  the  east  end,  are  tide-pools  in  which,  at  the  proper  stage,  some 
small  fishes  can  be  found— principally  mariposas  {Enpoinacentrm  and  Ahudefduf) 
and  gobies.  In  the  little  cove  between  Escambron  Point  and  Fort  San  Geronimo  is 
a  short  stretch  of  sandy  beach,  the  depth  increasing  moderately  and  the  bottom  with 
a  liberal  supply  of  algse,  where  fair  collecting  can  be  had. 

San  Gerommo, — The  shore  between  Fort  San  Geronimo  and  San  Antonio  Bridge 
is  also  good  collecting-ground.  Tt^is  locality  was  visited  frequently  by  Mr.  Georgi* 
M.  Gray,  of  Woods  Hole,  Mass.,  during  the  winter  of  1899-1900,  and  a  collection  of 
about  37  species  of  fishes  obtained.  Mr.  Gray  has  kindly  permitted  us  to  examine 
his  collection  and  to  include  the  species  in  the  present  report.  All  specimens  credited 
in  this  paper  to  San  Geronimo  belong  in  the  collection  made  by  Mr.  Gray. 

>>an  Jtuin  irmrket. — During  our  sta}^  at  San  Juan  (January  2  to  17)  it  was  our 
custom  to  visit  the  San  Juan  market  every  morning  to  learn  what  species  of  fishes 
were  handled  there,  the  relative  abundance  of  each,  the  methods  of  handling  the  fish, 
and  the  price  at  which  each  was  sold.  Market  here,  as  well  as  elsewhere  in  Porto  Rico, 
begins  very  early  in  the  morning  and  is  practically  over  by  7  or  8  o'clock.  It  was 
therefore  necessary  to  reach  the  market  as  early  as  possible  to  see  the  fish  stalls  at 
their  best.  A  large  number  of  food-fishes  were  seen  and  many  valuable  specimens 
were  obtained.  During  the  winter  of  1899-1900  Mr.  Oscar  Riddle,  in  charge  of  the 
biological  work  in  the  Model  and  Training  School  at  San  Juan,  made  f  recjuent  visits 
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to  this  market.  His  excellent  training  as  a  naturalist  and  knowledge  of  ichthyology 
enabled  him  to  study  critically  the  fishes  found  and  to  gather  a  large  amount  of 
interesting  and  important  information  concerning  them.  He  has  very  kindly  furnished 
us  a  report  embracing  the  results  of  his  observations  and  inquiries,  and  we  desire  in 
this  place  to  express  to  him  our  deep  appreciation  of  his  intelligent  interest  in  this 
matter  and  our  thanks  for  the  valuable  information  we  have  thus  obtained.  This 
information  will  be  found  in  the  chapter  dealing  with  the  commercial  fishes. 

Cog  lias, — While  at  San  Juan  a  trip  was  made  to  Caguas,  on  the  military  road,  25 
miles  (36  kilometers)  south  from  San  Juan  and  near  the  center  of  the  island  from 
north  to  south.  This  place  has  an  elevation  of  246  feet  above  sea-level,  and  lies  in  a 
beautiful  valley  surrounded  by  hills  of  moderate  height.  The  Rio  Caguitas  flows 
northward  just  west  of  the  town,  then  turns  eastward  and,  after  a  tortuous  course  of 
about  2  miles,  flows  into  the  Rio  Loiza,  near  the  hacienda  of  Senor  Nicolas  Quinones. 
The  seining  of  this  stream  was  quite  satisfactory.  Though  fishes  of  considei*able 
size  were  rare,  young  fishes  were  fairly  abundant,  the  following  species  being  repre- 
sented: Awaous  taiasiea^  Ag(mmtomus  rno7itlcola^  and  Sicydlum  cagultcB,  A  simill 
shrimp  {Bithynis  olfersii)  was  very  abundant,  especially  among  weeds  growing  in 
the  water's  edge,  where  the  bottom  was  somewhat  muddy.  A  much  larger  shrimp, 
possibly  the  same  species,  and  a  sword  shrimp  were  found  in  some  numbers.  Only  a 
single  species  of  water  plant,  probably  Myriophylhmi^  was  found  in  a  few  places. 

The  Rio  Loiza  was  examined  just  above  the  mouth  of  the  Rio  Caguitas,  2  miles 
northeast  of  Caguas,  where  it  is  75  to  100  feet  wide  and  1  to  7  feet  deep.  One  shore 
is  usually  low,  while  the  other  may  be  high,  rising  abruptly  into  wooded  hills.  At 
the  hacienda  is  a  ford,  and  both  shores  are  low.  Seining  was  not  very  satisfactory. 
A  great  many  young  of  the  ''dajao"  {Agonmtarmis  rnoyiticola)  were  caught,  and  a 
few  small  gobies  were  seen.  We  were  told  that  good-sized  examples  of  '^dajao"  and 
"guavina"  occur  here,  and  eels  are  caught  in  the  '^nasa,"  as  explained  elsewhere. 
The  same  crustaceans  and  mollusks  were  found  here  as  in  the  Rio  Caguitas. 

Bayamon  River, — One  visit  was  made  to  the  town  of  Bayamon,  about  6  miles  south 
of  San  Juan,  and  the  Bayamon  River  examined  near  the  town,  where  it  is  a  stream  of 
some  size,  flowing  through  a  level  plain  and  with  red  clay  banks  2  to  10  feet  high. 
The  water  was  roily  from  recent  rains  and  somewhat  above  low- water  stage.  The 
river  contained  considerable  aquatic  vegetation.  At  first  the  seine  was  hauled  down- 
stream in  the  usual  way  over  the  riffles,  through  the  deep  holes  and  through  various 
inviting  places,  but  scarcely  anything  was  caught.  Then  it  occurred  to  us  to  see  if 
the  fish  might  not  be  hiding  in  the  holes  under  the  banks.  The  seine  was  stretched 
lengthwise  of  the  stream  parallel  with  the  bank  and  a  few  feet  from  it,  and  then 
pulled  through  the  water  and  up  against  the  bank.  Then  with  sticks  we  prodded  in 
the  holes  under  the  bank  to  scare  out  any  fishes  that  might  be  hiding  there,  and  on 
lifting  the  seine  we  found  it  usually  well  filled  with  moron,  guavina,  ciaga,  dajao, 
anguilla,  camaron,  etc.  Similar  experience  was  had  at  Caguas  in  the  Rio  Caguitas 
and  the  Rio  Loiza.  Evidently  the  fresh-water  fishes  and  crustaceans  of  these  rivei-s 
have  been  able  to  protect  themselves  from  being  carried  out  to  sea  during  high  water 
by  occupying  protected  places  in  the  banks,  and  this  has  now  become  a  habit  with 
them.     This  habit  is  discussed  at  length  in  another  portion  of  this  report. 

Arecibo, — The  Jtlsh  Ilmch  did  not  make  any  stop  at  Arecibo,  but  Professor  Ever- 
mann  and  Mr.  Wilcox  visited  it  by  rail  from  San  Juan.     Considemble  commercial 
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fishing  seems  to  be  carried  on  here,  chiefly  in  the  mouth  of  the  Rio  Grande  de  Arecibo 
and  along  the  beach  in  front  of  the  city.  No  collecting  was  done  here  by  us,  but  a 
few  species  were  obtained  from  the  local  fishermen,  among  them  Elops  sanrus^  Aitxis 
thazard^  Vomer  gahmiensis^  Conodon  fic^ilis^  and  Micropogon  fumieri, 

Aguadilla, — The  Fish  Hawk  spent  but  one  day  (January  18)  at  this  place,  dredg- 
ing in  the  harbor  (stations  6065  and  6056),  while  two  shore  parties  did  seining  and  other 
collecting  at  various  places  near  the  town,  between  Punta  Borinquen  and  the  mouth 
of  Rio  Culebrinas.  Just  above  the  town  the  shore  is  very  rocky  and  abrupt.  There 
is  no  beach,  and  it  is  possible  to  get  along  only  by  crawling  among  or  over  the  large 
and  wave-worn  rock  masses  rising  abruptly  from  water  several  feet  deep  and  upon 
which  the  waves  are  constantly  dashing.  These  rocks  were  thickly  covered  with 
several  species  of  small  gasteropods  (chiefly  Nerita  pderonta  and  related  species)  and 
a  large  species  of  Chiton. 

In  the  bay  in  front  of  the  town  the  water  increases  in  depth  quite  rapidly,  so  that 
the  use  of  small  collecting  seines  (50  to  150  feet  long)  was  not  very  satisfactory.  The 
beach,  however,  is  sandy,  and  the  seines  were  hauled  with  fair  success.  Farther  down 
the  beach  the  depth  increased  more  gradually  and  the  seine  collecting  was  somewhat 
more  satisfactory.  Opposite  the  Columbus  monument  (marking  the  spot  where 
Columbus  is  supposed  to  have  landed  November  17,  1493)  the  surf  was  too  strong 
and  successful  collecting  could  not  be  done;  but  nearer  the  town  were,  found  some 
shoals  covered  with  algae  and  other  vegetation^  where  fishes  and  crustaceans  were 
fairly  abundant  and  good  collecting  was  had,  though  considerable  annoyance  was 
caused  by  the  seine  persistently  catching  on  the  rocks.  A  number  of  food-fishes  were 
obtained  from  the  native  fishermen,  and  on  a  visit  which  Mr.  Mai'sh  made  to  Aguadilla' 
by  rail  from  Mayaguez,  on  January  22,  several  additional  species  were  obtained. 

Mayaguez, — Mayaguez  Harbor  proved  to  be  an  excellent  collecting-ground,  and 
all  four  lines  of  investigation  were  carried  on  successfully  each  day  during  the  stay 
at  this  place  (January  19  to  23).  The  vessel  made  dredging  stations  6057  to  6071, 
and  two  shore  parties  were  usually  at  work.  Various  good  collecting-grounds  were 
found.  Perhaps  the  best  was  about  the  mouth  of  a  little  creek  just  above  the  playa 
and  on  and  about  the  coral  reefs  in  the  same  neighborhood.  Here  the  bottom  was  of 
sand,  well  covered  with  algae  in  many  places,  and  the  depth  increased  only  moderately. 
Some  of  the  most  interesting  fishes  were  seined  here,  among  them  being  species  of 
Antenfiarhis^  Eupomdcentrvs^  Chmtodon^  etc. 

The  coral  reefs  here  proved  exceedingly  interesting.  They  were  made  up 
chiefly  of  fan  coral  {Isopcn^a  muricata palmata)  and  the  stag-horn  coml  {Tsopora  imiri- 
catd)^  with  which  were  mixed  a  good  many  heads  of  one  of  the  brain  corals  {Platygyra 
vlridis)  and  patches  of  Pterogorgia  acerosa  and  Rhipldog(rrgia  flahellum^  whose  long, 
brightly  colored  branches,  swaying  back  and  forth  by  the  waves,  presented  a  very 
beautiful  scene.  In  a  few  places  small  masses  of  coral  were  exposed  as  the  waves 
receded  at  low  tide,  and  upon  these  the  brown  pelicans  would  rest;  but  usually  the 
broad  sheets  of  the  fan  coral  spread  out  from  a  few  inches  to  4  or  5  feet  beneath 
the  surface  of  the  water  and  were  never  exposed.  These  sheets  were  often  very 
broad  and  very  beautiful  when  observed  through  1  to  3  feet  of  clear,  quiet  water. 
Walking  about  over  these  reefs  was  a  somewhat  hazardous  undertjiking;  the  edges 
of  the  thin  sheets  would  always  break  when  stepped  upon  and  not  infrequently  the 
entire  blade  would  break  away,  precipitating  the  investigator  among  a  mass  of  coral 
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blades  with  sharp  or  jagged  edges,  which  would  cut  or  lacerate  one's  legs  and  hands 
in  the  most  painful  manner.  Then  most  of  these  species,  at  least  MlUepora  alci- 
C(/r7iis,  Pterogtyt'gia  acerosa  and  Shipidogorgia  flahellura^  have  the  sting  cells  well 
developed  and  render  one's  condition  still  more  uncomfortable.  Swimming  about 
in  the  open  places  among  the  comls,  hiding  under  the  spreading  blades,  and  resting 
quietly  in  the  nooks  and  corners  everywhere,  gaily  colored  fishes  could  be  seen.  The 
most  abundant  was  perhaps  Abudefduf  saxatllis^  called  '^mariposa"  by  the  natives; 
tangs,  cockeye  pilots,  blennies,  the  young  of  several  snappers  {Neomoenia  synagris^  N. 
analis)  yellow-tails,  parrot-fishes,  and  scorpsenas  were  also  noticed. 

Among  those  corafmasses,  covered  more  or  less  with  algse,  were  found  a  good 
many  ci*ustaceans,  and  down  in  the  interstices  were  star-fishes  and  sea-urchins.  The 
most  abundant  urchin  was  an  exceedingly  long-spined  species  {Diadeina)^  the  wound 
from  whose  spines  is  very  painful.  Very  few  moUusks  were  found  among  these 
corals,  but  in  the  shallow  water  nearer  the  shore,  in  the  sand,  or  among  the  masses 
of  Porites,  shells  were  fairly  abundant,  though  the  species  represented  were  few. 
Decidedly  the  most  abundant  was  a  little  Dona.v^  which  was  common  just  at  the 
water's  edge,  and,  as  the  waves  receded,  numbers  could  be  seen  hurriedly  burrowing 
themselves  in  the  sand.  So  quickly  would  they  disappear  that  it  would  require 
prompt  action  to  dig  them  out  before  the  coming  of  another  wave. 

Another,  good  seining-ground  was  on  the  sandy  beach  up  the  coast  for  a  mile  or 
more  above  the  reef  and  toward  Punta  del  Algarrobo,  in  front  of  a  large  cocoanut 
grove  which  extends  along  near  the  shore  for  considerable  distance.  The  water 
increased  in  depth  moderately,  the  bottom  was  of  sand  covered  with  a  liberal  growth 
of  algae,  and  fishes,  crustaceans,  mollusks,  sea-urchins,  sea-cucumbers,  etc.,  were 
reasonably  abundant.  The  most  common  fishes  were  the  smaller  scaroids,  such  as 
Spar i soma  xyntrodan^  S,  nipholyles^  S.  hoplomystax^  S,  Jlavescens,  and  Scarm  croicensis. 
The  short-spined  white  sea-urchin  {Tax4}pnemtes  variegatvs)  was  abundant,  as  was  also 
the  large  sea-cucumber  {Ilolothnria  surinameyi^ls). 

Considerable  work  was  done  with  the  boat  dredge  in  Mayaguez  Bay.  The  larger 
part  of  the  bay  was  covered,  but  the  only  dredging-grounds  of  value  were  between 
the  coral  reefs  already  described  and  Punta  del  Algarrobo.  The  southern  part  of 
the  harbor  was  dead  bottom  and  almost  completely  barren.  The  principal  objects 
obtained  with  the  boat  dredge  were  many  small  crustaceans,  including  several  species 
of  crabs  not  obtained  before,  five  or  six  species  of  sea-urchins,  and  a  few  mollusks. 

The  dredging  in  this  vicinity  was  somewhat  more  satisfactory,  and  some  of  the 
stations  were  particularly  rich,  especially  in  bivalves.  One  station  which  proved 
exceedingly  rich  is  No.  6062.  The  dredge  was  hauled  here  in  25  to  30  fathoms  over 
bottom  composed  of  mud,  sand,  and  shells  and  in  about  3  pints  of  material  saved 
more  than  100  species  of  mollusks  were  represented. 

Puerto  Real  de  Cabo  Rojo, — This  small  bay  and  vicinity  proved  very  good 
collecting-ground.  The  best,  perhaps,  was  along  the  south  side  of  the  small  bay,  near 
the  cocoanut  grove  of  Senor  Don  Ighacio  G.  Vidal.  The  bay  here  was  well  supplied 
with  algse,  the  bottom  was  usually  suitable,  and  fishes  were  abundant.  Much  of  the 
shore  in  this  vicinity  is  covered  with  mangrove  bushes,  and  it  is  here  that  the  largest 
and  best  oysters  are  obtained.  It  was.  learned  that  some  oysters  are  occasionally 
gathered  here  for  the  market  at  Mayaguez  and  perhaps  other  towns  of  the  island. 
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At  this  place  we  found  fishing  boats  with  live-wells,  after  the  manner  of  those 
in  common  use  at  Key  West.  By  eliciting  the  interest  of  these  fishermen  we  were 
able  to  obtain  excellent  specimens  of  many  impoiiant  food-fishes,  among  them  several 
species  not  previously  secured.  These  fish  had  been  caught  chiefly  in  the  basket 
traps;  a  few  were  taken  with  hand  line. 

The  spade-fish  {Chcdodipterus  faher)  was  seined  here  in  large  numbers. 

Ensenada  del  Boqueron, — This  open  bay  is  only  a  few  miles  south  of  Puerto 
Real.  Our  work  on  this  coast  covered  practical!}^  the  entire  shore  from  Pueiio  Real 
to  Los  Morillos  de  Cabo  Rojo  at  the  extreme  southwest  corner  of  the  island.  Just 
below  Puerto  Real  is  a  rocky  and  abrupt  section  of  the  shore  terminating  in  Punta 
de  Guanaquilla,  a  rocky  point  several  feet  high,  at  the  north  side  of  Ensenada  del 
Boqueron.  The  entrance  to  this  bay  is  quite  wide,  and  as  but  little  protection  is 
afiforded,  the  surf  is  usually  heavy.  Much  of  this  shore,  however,  is  good  collecting- 
ground.  The  best  place  is  perhaps  on  the  north  side  near  the  Hacienda  Romana  of 
Sefior  Don  Pablo  McAllister.     Dredging  stations  6072-6078  were  made  off  this  coast. 

Chuinica, — JParts  of  two  days  (January  28  and  29)  were  spent  at  this  place. 
Guanica  Bay  is  one  of  the  best  protected  harbors  in  Porto  Rico.  Inside  the  harbor 
the  shores  are  in  most  places  of  compact  sand  over  which  seines  can  be  drawn  without 
diflSculty.  At  the  upper  end  the  water  is  shallow  and  vegetation  is  abundant.  In 
places  the  bottom  is  somewhat  muddy,  but  not  sufliciently  to  make  shore  collecting 
impossible.  Animal  life,  however,  was  unexpectedly  rare  in  this  part  of  the  bay.  On 
the  northeast  side  of  the  harbor  more  fishes  were  found,  but  the  bottom  was  rocky 
in  places,  which  made  it  diflBcult  to  make  successful  hauls.  Specimens  of  ChUomyc- 
tervs  and  Monacanthics  that  had  not  been  seen  elsewhere  were  obtained  here.  Just 
oatside  the  harbor,  on  the  west  side,  is  a  coral  reef  which  was  particularly  rich  in 
crustaceans,  annelids,  and  other  invertebrates.     No  dredging  was  done  at  this  place. 

Ponce. — ^The  harbor  at  Ponce  is  merely  an  oj>en  roadstead,  and  during  our  stay 
there  (January  30  to  February  2)  the  water  was  too  rough  for  satisfactory  collecting, 
except  during  the  early  part  of  the  day  or  in  particularly  well -protected  situations. 
The  places  visited  were  the  shore  and  three  small  islands  westward  from  the  playa 
and  the  reef  about  the  Cardona  Island  light-house,  all  of  which  proved  exceptionally 
rich  in  fishes,  moUusks,  and  crustaceans.  A  number  of  new  and  interesting  species  of 
each  group  were  obtained.  The  shore  westward  from  the  playa  is  of  compact  sand, 
and  seining  can  be  carried  on  fairly  well  as  far  out  as  the  little  islands  about  Punta 
de  las  Cucharas.  These  islands  are  low,  but  dry.  About  some  of  them  are  a  few 
clumps  of  mangrove.  About  a  very  small,  naked  sand  island  excellent  collecting- 
ground  was  found,  and  here  the  type  of  Doratmiohis  decori^^  a  new  and  interesting 
species  of  labroid  fish,  was  found  among  the  algse.  An  old  coral  reef  here  also 
aflforded  many  interesting  species.  The  reef  at  Cardona  Island  was  visited  frequently 
and  proved  .unusually  rich  in  new  and  interesting  forms,  among  them  three  new 
species  and  two  new  genera  of  fishes  ( Oillias  jordani^  CoralUozetus  cardonce^  and 
Auchenopterus  cingvlatus).     No  dredging  was  done  by  the  ship  at  this  place. 

Arroyo, — ^The  surf  here  was  too  heavy  for  seining,  but  the  reef  at  Punta  de  las 
Figuras  yielded  considerable  interesting  material,  and  wa^  particularly  rich  in  crus- 
taceans. Other  parts  of  the  reef  were  examined,  but  proved  not  so  productive  as  the 
region  near  the  light-house.  Considerable  commercial  fishing  is  done  at  Arroyo,  chiefly 
with  basket  traps,  though  haul  seines,  hand  lines,  and  cast  nets  are  also  used;  and  from 
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fisheruien  several  valuable  specimens  were  obtained,  among  them  being  some  species 
of  fishes  new  to  the  collection.     The  ship  did  not  do  any  dredging  about  Arroyo. 

Vieques  Idand. — ^The  entire  north  coast  of  this  island  is  without  bays  or  harl>ors, 
and  is  so  exposed  that  a  he>avy  surf  is  constantly  beating  from  one  end  of  the  island  to 
the  other,  rendering  collecting  practically  impossible.  The  south  side  has  four  or  five 
well-protected  Imys  and  would  doubtless  provea  rich  and  interesting  collecting-ground. 
Along  the  north  shore,  near  Isabel  Segunda,  the  principal  town  on  the  island,  a  few 
hauls  with  the  seine  secured  several  species  of  fishes;  and  in  a  little  creek  west  of  the 
town  some  bi'ac^kish-water  species  were  taken,  including  young  mullet  {Mugil  cure- 
ma)^  Gucwimi  guavina^  robalo  {Centrojxyjntis  nndi^einmllM)^  and  hog-choker  {Achirus 
Ihieatus),  Specimens  of  several  food-fishes  were  obtained  from  the  fishermen,  and 
a  few  other  species  were  collected  on  the  reef  near  the  town. 

Dr.  Moore  visited  El  Caballo  Blanco,  a  small  shoal  about  1.5  miles  northwest 
from  the  town,  where  he  made  valuable  collections  of  invertebrates. 

Cidebra  Island, — The  shore  collecting  about  this  little  island  was  chiefly  inside 
Ensenada  Honda  and  along  the  neighboring  shores  outside.  This  harbor  is  one  of 
the  best  as  well  as  one  of  the  prettiest  found  in  Porto  Rico,  or  any  of  the  outlying 
islands.  It  is  commodious,  the  depth  is  suflScient  for  large  vessels,  the  entrance  is 
very  narrow,  and  it  is  surrounded  by  high,  picturesque  hills.  The  shores  of  thi.s 
bay  are  usually  high  and  there  is  little  or  no  mangrove.  In  most  places  the  depth 
increases  slowly,  the  bottom  is  usually  well  covered  with  algse,  and  there  are  no 
rocks  which  interfere  with  seining.  The  place  is  therefore  quite  suitable  for  this 
kind  of  collecting,  and  a  good  number  of  desirable  specimens  was  obtained. 

Just  across  the  neck  of  land  forming  the  southwest  side  of  the  harbor  is  an 
indentation  in  the  coast  called  '''Seine  Bay"  by  the  Tortola  fishermen.  Here  the 
coast  sweeps  around  in  a  broad,  gentle  cur\'e  with  a  long  beach  of  clean,  compact 
white  sand,  which  was  found  to  be  an  excellent  seining-ground.  In  one  part  of  the 
bay  the  water  is  quite  shallow,  and  a  considerable  area  is  covered  with  small  masses 
of  dead  coral,  under  and  about  which  many  small  but  interesting  fishes  were  found. 
By  first  surrounding  one  of  these  masses  with  a  light  seine  and  then  lifting  the  coral 
mass  out  of  the  way,  the  fishes,  crabs,  etc. ,  hiding  under  it  could  usually  be  captured. 
Seining  was  also  successful  in  several  naked  open  areas  or  deeper  pools,  free  from 
vegetation,  and  with  clean,  white,  sand  bottom,  in  which  various  species  of  fishes 
were  seen.  The  most  conspicuous  fishes  in  the  pools  and  about  the  coral  masses 
were  cockeye  pilots  {Eupomacentrus  and  Ahudefduf)^  young  snappers,  and  young 
mojarras,  while  under  the  rocks  various  species  of  blennies  would  be  found.  Certain 
species  of  starfishes  and  sea-urchins  were  also  common. 

Brown  pelicans  were  quite  abundant  here,  as  also  on  the  reefs  at  Mayaguez  and 
Guanica,  feeding  upon  ''sardinas"  and  such  other  fishes  as  they  could  catch. 

At  the  lower  or  southeast  end  of  this  cove  a  high,  rocky  point  comes  down  to  the 
water.  The  shore  is  very  rocky  and  a  rich,  live  reef  comes  close  in.  Attempts 
were  made  to  collect  on  this  reef,  but  the  surf  was  too  high  and  little  could  be  done. 

The  region  off  this  side  of  Culebra  Island  is  one  of  the  principal  fishing-grounds 
visited  by  the  fishermen  from  Tortola,  St.  Thomas,  and  Santa  Cruz.  These  fishermen 
make  the  bulk  of  their  catch  in  the  pots  or  basket  traps.  These  are  usually  baited 
with  white  chunks  of  cactus  pulp,  which  probably  serve  simply  as  a  decoy,  and  set  in 
5  to  8  fathoms  of  water.     Each  pot  has  usually  three  buoys,  fastened  to  it  by  long, 
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plaited  bark  or  wooden  ropes.  The  principal  fishes  seen  in  these  pots  at  the  time  of 
our  visit  (February  7  to  12)  were  tangs,  hog-fish,  black  grouper,  and  white  grunt. 

On  the  neck  of  land  separating  this  cove  from  the  harbor  is  a  small  lagoon  of 
nearly  fresh  water,  entirely  surrounded  by  such  a  dense  border  of  mangroves  that  it 
was  impossible  to  do  any  seining  in  it.  Such  an  examination  as  could  be  made  did 
not  show  that  the  lagoon  contained  any  fish.  About  it  were  seen  a  few  coots,  ducks, 
fishhawks,  and  kingfishers,  as  well  as  various  species  of  land  birds. 

The  reef  on  each  side  of  the  entrance  to  the  harbor  was  found  to  be  the  richest 
in  species  of  any  we  visited.  Not  only  were  mollusks,  crustaceans,  annelids,  and  many 
other  groups  well  represented,  but  many  species  of  fishes  were  found,  including 
several  imdescribed  forms.  That  portion  of  the  reef  east  of  the  entrance  was  par- 
ticularly interesting,  and  the  corals  there  were  unusually  fine.  Our  best  specimens 
of  the  stag-horn  coral  were  obtained  at  this  place. 

Dredging  stations  6079  to  6095  were  mad^between  the  islands  of  Vieques  and 
Culebra,  and  eastward  toward  St.  Thomas,  in  depths  varying  from  6  to  25  fathoms. 
The  bottom  at  all  these  stations  was  of  coral  rock  or  coral  and  sand,  and  was  exceed- 
ingly destructive  to  dredging  apparatus.  The  attempts  to  use  the  dredge  or  the  beam 
trawl  were  very  discouraging.  The  net  was  sure  to  catch  upon  or  under,  ragged, 
projecting  rock,  and  the  whole  thing  would  be  carried  away  or  the  bottom  torn  out  of 
the  net.  The  most  satisfactory  work  done  here  was  with  the  tangle,  which,  though 
most  exasperating  to  work  with,  nevertheless  always  brought  up  a  considerable  amount 
of  valuable  material,  most  of  which  could  be  saved  by  exercising  unlimited  care  and 
patience.  Many  of  our  most  interesting  species  of  mollusks,  crustaceans,  and  fishes 
were  obtained  at  these  stations,  and  this  region,  in  spite  of  the  very  rough  character 
of  the  >x>ttom,  was  our  most  satisfactory  dredging  ground. 

Hucares: — Some  time  (Februaiy  13  to  16)  was  devoted  to  investigations  in  the 
vicinity  of  Hucares.  This  small  place  is  the  port  of  Naguabo,  and  is  only  a  few  miles 
up  the  coast  from  Playa  de  Humacao.  This  coast  is  aflforded  some  slight  protection 
by  Punta  Lima  and  Cayo  Santiago,  but  very  little  collecting  could  be  done  along  the 
shore  near  Hucares,  and  still  less  at  the  playa,  on  account  of  the  roughness  of  the 
surf.  On  the  lee  side  of  Cayo  Santiago  fairly  good  ground  was  found;  but  by  far  the 
richest  collecting  in  this  region  was  in  the  little  cove  just  above  Point  Lima.  The  surf 
here  was  comparatively  smooth,  the  bottom  was  free  from  rocks,  and  fishes  and  other 
animals  were  fairly  abundant,  both  as  to  individuals  and  species.  A  small  brackish 
pool  on  the  shore  at  this  place  aflforded  some  additional  species,  the  most  interesting 
of  which  was  the  tarpon,  of  which  a  number  of  young  individuals  were  obtained. 
Three  dredging  stations  (Nos.  6097  to  6099)  were  made  oflf  Hucares,  which  yielded  a 
good  deal  of  valuable  material. 

Fnjardo. — ^The  last  work  done  by  this  expedition  was  oflf  Fajardo,  February  16 
and  17.  This  coast  is  apparently  but  poorly  protected  against  the  northeast  trade 
winds,  and  during  our  stay  a  heavy  surf  was  constantly  rolling,  precluding  the  possi- 
bility of  drawing  a  seine.     It  was  even  diflicult  to  make  landings  with  rowboats. 

A  short  distance  oflf  the  playa  are  two  little  islands,  Cayo  Obispo  and  Cayo 
Sanqudo,  about  which  was  excellent  collecting-gi'ound.  On  the  lee  side  many  parrot- 
fishes,  chaetodonts,  and  cockeye  pilots  or  mariposas,  and  one  fine  specimen  of  the  inter- 
esting pipe-fish,  Corythroichthys  cayorum^  were  obtained.  The  water  here  is  shallow 
for  a  considerable  distance  from  shore,  and  the  bottom  is  usually  smooth  and  well 
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covered  with  algae.  On  the  windward  side  is  a  very  interesting  reef,  made  up  chiefly 
of  masses  of  dead  coral  on  the  shore  side;  these  masses  were  always  well  covered  on 
the  outside  with  small  crustaceans  and  univalve  moUusks,  and  by  breaking  the  masses 
and  pulling  them  apart,  which  could  usually  be  done  quite  easily  with  the  hands, 
many  other  species  were  found  hidden  or  lurking  in  the  interstices  or  in  burrows  of 
their  own  making.  Several  species  of  fishes  were  thus  obtained,  including  some  that 
are  new. 

This  part  of  the  Porto  Rican  coast  was  particularly  rich  in  moUusks,  a  number 
of  species  being  obtained  here  that  were  not  seen  elsewhere.  One  interesting  bivalve, 
Cytliei'ea  dione^  seems  to  be  not  uncommon  here,  though  it  is  said  not  to  occur  at  any 
other  place  about  Porto  Rico. 

CHARACTERISTICS  OF  THE  AQUATIC  FAUNA  OF  PORTO  RICO. 

Certain  interesting  peculiarities,  of  the  aquatic  fauna  of  Porto  Rico  are  directly 
traceable  to  the  ph3^sical  characteristics  of  the  shores  and  environing  waters.  The 
shallow,  submerged  bank  from  which  the  island  rises  borders  it  very  narrowly,  and  all 
sides  soon  drop  off  into  great  depths.  The  100-fathom  line  is  close  to  the  shore,  par- 
ticularly on  the  north  and  south  sides.  On  the  north  a  depth  of  3,000  fathoms  is 
soon  found,  and  a  little  farther  out  is  the  ^^  Brownson  Deep,"  with  its  great  depth  of 
4,561  fathoms.  On  the  Caribbean  side  also  the  platform  is  narrow,  a  depth  of  2,500 
fathoms  being  soon  reached.  On  the  east  and  west  ends  the  platform  is  continuous  in 
each  direction  and  the  depths  are  frequently  less,  though  by  no  means  inconsidei'able, 
as  700  fathoms  has  been  found  at  the  east  and  660  fathoms  in  Mona  Passage.  Not  only 
is  the  border  of  shallow  water  about  the  island  very  narrow  but  there  are  scarcely 
any  banks  or  shoals.  Probably  the  only  ones  are  in  Mona  Passage  and  these  are  of 
uncertain  depth  and  location.  With  the  exception  of  San  Juan,  Guanica,  and  Jobos 
^  harbors  on  Porto  Rico,  and  Ensenada  Honda  on  Culebm  Island,  the  entire  coast  is 
exposed,  not  only  to  frequent  storms  but  to  the  strength  of  the  trade  winds,  and  for 
a  part  at  least  of  every  year,  or  even  of  every  day,  there  is  a  heavy  surf  which  beats 
against  the  rocky  shores  or  swashes  back  and  forth  incessantly  on  the  sandy  beaches, 
holding  detached  objects,  rocks,  sticks,  or  animals  at  its  mercy. 

That  this  rigorous  environment  has  produced  certain  modifications  of  fonn  and 
habit  which  enable  tlie  animals  to  resist  or  circumvent  the  force  of  the  sea  is  perfectly 
evident  from  an  examination  of  the  species  of  any  group.  The  crustaceans,  perhaps, 
have  been  most  intt^restingly  modified,  the  adaptation  taking  the  direction  of  an 
unusual  development  of  hooks  and  spines  upon  the  legs  which  enable  them  to  hold  on 
to  corals,  algte,  or  other  objects;  and  the  fauna  on  the  exposed  coast  is  remarkable  for 
the  great  number  of  species  possessing  such  characters  and  the  almost  entire  absence  of 
species  not  so  modified.  Some  species  also  simulate  bits  of  alga,  or  actually  have  algse 
growing  on  their  backs,  so  that  when  clinging  to  a  mass  of  coral  they  are  practically 
indistinguishable.  Often  have  we  examined  small  masses  of  dead  coral  and,  decidinfir 
that  it  contained  nothing,  would  be  on  the  point  of  throwing  it  away,  when  a  small 
portion  of  the  mass  would  begin  to  move  and  we  would  discover  it  to  be  a  small 
alga?-covered  crustacean.  Other  species  of  crustaceans  maintain  themselves  by  living 
in  the  interstices  among  the  rocks  or  coi-al,  or  burrowing  into  them. 

The  most  characteristic  feature  of  the  molluscous  fauna  was  the  great  preponder- 
ance of  those  species  which,  such  as  gasteropods,  can  cling  to  rocks,  or  which  either 
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burrow  into  rocks  or  live  among  their  interstices.  Bivalve  shells  are  rare,  excepting 
those  which  either  live  in  or  burrow  into  the  coral  rocks  or  sand.  The  species  of 
Dmiax^  so  common  at  Mayaguez,  is  an  excellent  illustration  of  this,  and  CytJierea 
dione^  found  only  at  Fajardo,  is  another.  Starfishes  and  sea-urchins,  except  those 
species  which  live  in  or  under  rocks  or  among  the  branching  corals,  are  very  rare,  and 
such  other  animals  as  lie  exposed  upon  the  bottom,  or  which  have  no  special  m^ans 
of  maintaining  themselves,  were  poorly  represented  or  entirely  absent.  The  facies  of 
the  fish-fauna  ha^  been  determined  in  the  same  way.  Brackish-water,  free-swimming, 
shallow-water,  and  surface-swimming  fishes  are  notably  absent,  while  there  are  many 
blenniea  and  gobies  living  in,  under,  or  among  the  rocks  and  in  the  reefs;  gobies, 
chsetodonts,  and  the  like,  in  the  tide-pools  or  in  holes  in  the  rocks  along  the  shore, 
and  scaroids  and  blennies  among  the  algae.  Among  free-swimming  fishes  as  a  rule 
only  those  species  are  well  represented  which  live  at  sufficient  depths  to  prevent  their 
being  seriously  disturbed  by  the  constant  swashing  along  the  shore.  In  short,  all  the 
shore  species,  not  only  of  fishes  but  of  all  other  groups,  are  those  which  have  been 
able  to  maintain  themselves  either  by  holding  to  something,  by  burrowing  or  crawling 
into  the  rocks,  by  living  in  protected  nooks  and  corners  along  the  shore,  by  living  in 
patches  of  algae,  by  burrowing  in  the  sand,  or  by  darting  into  protected  places  when 
the  surf  becomes  too  strong. 

The  peculiar  physical  conditions  described  above  also  account  for  the  scarcity  of 
marine  manmials  and  reptiles,  and  for  the  apparent  absence  of  commercial  sponges 
about  the  island.  The  only  marine  mammal  known  from  Porto  Rico  is  the  manatee 
(probably  Trichechus  latirostris)^  and  it  is  of  very  rare  occurrence,  owing  no  doubt, 
to  the  absence  of  broad  sluggish  rivers  in  which  it  finds  its  favorite  environment. 
Turtles  are  also  uncommon.  The  species  represented  are  said  to  be  the  hawksbill 
{Eretmochdys  imhricata)  and  green  turtle  {Chelonia  mydai)^  which  are  rare,  except 
at  the  east  end.  The  scarcity  of  turtles  is  doubtless  due  to  the  absence  of  large  areas 
of  shallow  water  with  sandy  bottom.  So  far  as  known,  there  is  no  species  of  alligator, 
crocodile,  or  seal  about  this  island. 

What  has  been  said  of  the  marine  fauna  of  Porto  Rico  applies  equally  well  to  the 
inhabitants  of  the  streams  of  the  islands.  In  the  rivers  are  found  more  than  a  dozen 
species  of  fishes,  most  of  which  are  strictly  fresh-water  species  or  fishes  which  run  well 
up  fresh- water  streams,  and  with  these  occur  several  species  of  shrimps  and  prawns. 
All  the  rivers  of  Porto  Rico,  as  already  stated,  are  swift,  turbulent  streams  at  all  times, 
and  during  heavy  rains  they  become  veritable  torrents,  carrying  everything  caught  in 
the  current  far  out  to  sea.  Fresh-water  inhabitants  of  these  streams,  in  order  to 
escape  being  swept  into  an  adverse  environment  in  the  sea,  have  acquired  the  habit  of 
burrowing  or  going  into  holes  in  the  banks  where  they  are  comparatively  safe,  even 
during  the  greatest  of  floods.  During  the  evolution  of  this  habit  the  individuals 
which  tended  to  seek  the  holes  in  the  banks  most  promptly,  and  to  remain  in  them 
most  persistently,  would  stand  the  best  chance  of  surviving,  and  the  result  in  time  has 
been  species  that  habitually  stay  in  the  protected  shelters  or  which  do  not  wander  far 
away. 
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List  of  dredging  staliom  of  the  U,  S.  Fish  Commisi*ion  Hteamer  Fish  Hawk  abmit  the  island  of  Porto  Rico. 


Station 
No. 


6060 

6061 

6062 

6053 
6054 
6065 

606G 

6057 
6058 
6059 
6060 
6061 

t)062 


Date. 


60&1 
6065 
6066 
6067 


6070 
6071 

6072 

6073 

6074 
6076 
6076 

6077 

6078 

6079 
6080 
6081 


I 


1899. 
Jan.  13 

Jan.  13 

Jan.  13 

Jan.  16 
Jan.  16 
Jan.  IK 

Jan.  18 

Jan.  19 
Jan.  19 
Jan  19 
Jan.  19 
Jan.  20 

Jan.  20 

Jan.  20 

Jan.  20 
Jan.  20 
Jan.  20 
Jan.  20 

Jan.  21 
Jan.  21 
Jan.  21 
Jan.  24 

Jan.  25 

Jan.  25 

Jan.  25 
Jan.  25 
Jan.  26 

Jan.  26 

Jan.  26 

Feb.  6 
Feb.  6 
Feb.  6 


6082  I  Feb.  6 

6083  Feb.  6 

6084  \   Feb.  8 

6085  I  Feb.  8 

6086  Feb.  8 
Feb.  8 


6090 
6091 


6092 


6093 
6094 


6097 
6098 


Feb.  8 

Feb.  8 

Feb.  8 

Feb.  8 

Feb.  8 

Feb.  8 

Feb.  8 

Feb.  8 

Feb.  8 

Feb.  8 

Feb.  8 

Feb.  8 


Locality  and  exact  potition.a 


Depth. 


Off  entrance  to  San  Juan  Harbor.  Old  Fort  8. 4  W.  li 

milofl. 
Off  entrance  to  San  Juan  Harbor,  Old  FortSW.*  W. 

U  miles. 
Off  entrance  to  San  Juan  Harbor,  Old  Fort  8W.  |  W. 

5i  miles. 
San  Juan  Harbor,  NW.  angle  of  Morro  Ca.stle  i  mile.. 
St.-  .T"~r.  !T~rV,nr,  NW.  angle  of  Morro  (:a.^tle  |  mile... 
Otf  AKiiadilla.  i'oint  de  Borinquen  light-houw  NE.by 

N.i  N.3|  mih's. 
Off  AKiiaililla,  I'oint  de  Borinquen  light-house  N£.  i 

K.  'A}  miles. 

MayaiBTiioz  Harbor,  cufltom>houfie  E.  k  N.  |  mile 

MiiyaK"t*z  Harlior.cuxtom-houBc  E.  by  S.  li  miles , 

Mil  vji^uez  Harlx  >r,  custom-house  E.  by  S.  2  miles 

Mn>  ui,niez  Harljor,  custom-house  E.  by  S.  i  S.  2^  miles. . . . 
Muvi^fuez  Harbor,  black  buoy  entrance  harbor  N.  by  W. 

k'W.  imilc. 
Ma>  ajcuez  Harb  t,  red  buoy  entrance  harbor  NE.  i  E. 

i  mile, 
M.i  >  ti^ucz  HarTM  ir,  Punta  del  Algarrobo  E.  2j  miles 

Mayaguez  Harbor,  custom-house  EA  N.  4}  miles 

Mayaguez  Harbor,  custom-house  NE.  }  E.  44  mill's 

Mayaguez  Harbor,  Punta  del  Algarrolx)  E.  4|  miles 

Mayaguez  Harbor,  Punta  del  Algarrobo  E.  by  N.  4  N. 

5}  miles. 
Mayaguez  Harbor,  custom-house  ESE.  4  E.74  miles..., 

Mayaguez  Harbor,  custom-house  ESE.  4  E.  7}  miles 

Mayaguez  Harbor  E.  |  S.  9  miles , 

Outside  of  Mayaguez  Harbor,  custom-bouse  E.  |  N. 

9i  miles. 
Off  Punta  de  Melones,  Cabo  Rojo  light-house  S8E.  5J 

miles. 
Off  Punta  de  Melones,  Punta  Guaniquilla  S.  by  E.  14 

miles. 

Off  Puerto  Real,  Punta  Guaniquilla  S.  J  E.  2  miles 

Off  Boca  Prieta,  Punta  Guaniquilla  SSE.  3i  miles 

Off  Gallardo  Bank,  tangent  of  Morillos  de  Cabo  Rojo 

ESE.  I  E.  n  miles. 
Off  Gallardo  Bank,  tangent  of  Morillos  de  Cabo  Rojo 

12  miles. 
Off  Gallardo  Bank,  tangent  of  Morillos  de  CaboTlojo 

131  miles. 

Off  St.  Thomas,  Sail  Rock  W.  by  N.  i  N.  6  miles 

Off  St.  Thoma.s.  Sail  Rock  N  W.  |  W.  4  miles 

Between  Culebra  and  St.  Thomas,  Sail  Rock  N.by  W. 

4  W.  3  miles. 
Between  Culebra  and   St.  Thomas,  ^W  Rock  N.  21 

miles. 
Between  Vieques  and  St.  Thomas,  Sail  Rock  NE.  }  N. 

7J  miles. 
Off  Vieques  Island,  San  Juan  light-house  NW.  4  N. 

141  mile.s. 
Off  Vieques  Island,  Point  Mula  light-house  SSW.  i  W. 

.5i  miles. 
Off  Culebra  Island,  Point  Mula  ligh^house  SW.  4  S.84 

miles. 
Off  Culebra  Island,  Point  Mula  light-house  SW.  J  S. 

104  miles. 

Off  Vieques  Island,  Sail  Rock  NE.  \  N.  10|  miles 

Off  Vieques  Island,  Culebritas  light-house  N.  i  E.  74 

miles. 
Off  Culebra  Island.  Culebritas  light-house  NN  E.  5J  miles 
Off  Vieques  Island,  Culebritas  ligh^hou8e  NE.  i  N.  10 

miles. 
Off  Vieques  Island,  Culebritas  light-house  NE.  |  E.  74 

miles. 
Off  Culebra  Island,  Culebritas  light-house  NE.  54  miles. 
Off  Vieques  Island,  tangent  of  Cabras  Island  NEE.  f 

E.  104  miles. 
Off  Vieques  Island,  Point  Mula  light-house  E.  by  N.  10| 

miles. 
Off  Vieques  Island,  Point  Mula  light-house  E.  4  N.  II4 

miles. 

Off  Humacao,  village  of  Hucares  N.  |  W.  54  miles 

Off  Humacao,  village  of  Hucares  N.  4  W.  3  miles 

Off  Humacao,  village  of  Hucares  NW.  |  W.  24  miles  — 


Fathoms. 
91 

45 

810 

4  to  74 

44  to  54 

137 

48 

44 

74 
7 

12 
12tol8 


Bottom. 


Sand,  mud.. 

do 

do 

Fine  sand . . 
Sand,  mud.. 
Sand,  mud,  and 

shells. 
do 

Sticky  mud.. 

do 

do 

do 

Sand,  mud... 


25  to  30    Sand,  mud,  and 

I      shells. 
75  to  76  '  Rockv,     sand 
ana  coral. 

22  to  33     Sand,  mud 

4to6     Coral 

161  to  172     Sand,  mud 

97  to  120     C^ral 


Sand,  mud. 
Rocky. 


224  to  287 
223  to  231 
220  to  225 
192tol(W    do... 

74  Coral,    sand, 

shells. 
8  ,  (?) 

8i  Coral,  sand 

84 do 

10   do 


104. 
114. 

20  to  23 
20 
17 

18 

25 

11 

14 

141 


.do. 
.do. 


Coral 

do 

do 

Rocky    and 
coral. 

(?) 

Coral,  sand, 

shells. 
Coral,  sand 

....do 


154, do 


16  ' 
15 


16 


15  1 

12  ! 


Coral  .. 
do. 


.do. 
.do. 


.do. 


.do. 
.do. 


124 do. 


do. 


10   do. 

124 do. 

941 do. 


I 


Dredging 
instruments. 


7-foot  beam  trawl. 

Tangle. 

Dredge. 

Do. 
Dredge  and  tangle. 
Dredge. 

Do. 

Do. 
7-foot  beam  trawl. 

Do. 
Dredge. 
1 1-foot  beam  trawl. 

Dredge. 

11-foot  beam  trawl. 

Dredge. 
Do. 
1 1 -foot  beam  trawl. 
Dredge. 

9-foot  beam  trawl. 
Dredge. 

9-foot  beam  trawl. 
Do. 

Tangle. 

Dredge. 

Tangle. 

Do. 
Do. 
Do. 

Do. 

Do. 

Dredge. 

Do. 

Tangle. 

Dredge. 

Tangle. 

7-foot  beam  trawl. 

Dredge. 

Tangle. 

Do. 
Do. 

Do. 
Do. 

Do. 

Do. 
Do. 

Do. 

Do. 

Do. 
Do. 
Do. 


a  All  com];>a8s  bearings  magnetic. 
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By  WILLIAM  A.  WILCOX, 
Agent  of  the  United  States  Fish  Commission. 


The  inquiry  concerning  the  local  fisheries  and  the  foreign  fishery  tirade  of  Porto 
Rico  was  made  by  Mr.  W.  A.  Wilcox,  through  interviews  with  the  fishermen  and 
others  and  by  visits  to  the  markets  of  the  cities  and  towns.  His  report*  has 
already  been  published  in  the  annual  report  of  the  Commissioner  for  1899.  In  the 
preparation  of  this  chapter  it  has  been  the  aim  to  summarize  and  present  the  more 
important  features  of  that  report  and  to  incorporate  some  additional  information 
which  has  more  recently  been  obtained. 

Fishing  for  a  livelihood  is  not  carried  on  to  a  large  extent  anywhere  in  Porto 
Rico,  and  scarcely  at  all  for  sport.  A  few  fishermen  at  the  several  ports  make  a 
living  by  fishing,  plantation  work,  and  labor  at  the  docks  on  vessel  cargoes.  The 
professional  and  semiprof essional  fishermen  are  estimated  to  number  nearly  800,  who 
employ  about  350  sail  and  row  boats. 

In  past  years  the  best  of  the  fishing  was  monopolized  by  a  few  persons  who 
l)ought  the  exclusive  right  to  fish  at  the  most  favorable  localities,  near  the  outlets 
of  streams  and  at  other  desirable  places  along  the  coast.  Rights  were  advertised 
and  sold  at  auction  by  the  authorities,  who  at  some  ports  imposed  a  special  tax  on  all 
fresh  fish  landed.  All  fisheries  were  in  charge  of  the  captain  of  the  port,  any  one 
wishing  to  engage  in  the  business  procuring  from  him  a  license  and  being  enrolled 
in  the  reserve  naval  force,  licenses  being  granted  only  to  subjects  of  Spain.  Boats 
were  numbered  and  a  record  kept  of  licenses,  men,  apparatus,  and,  to  some  extent, 
of  the  products.  Unfortunately  for  our  knowledge  of  the  former  extent  of  the 
local  fishing  industry,  the  records  of  the  captains  of  the  ports  were  either  destroyed 
or  carried  away  at  nearly  every  port  when  the  change  in  government  took  place. 
Upon  the  American  occupation  the  granting  of  exclusive  fishing  privileges  in  the 
waters  of  Porto  Rico  and  its  adjacent  islands  was  abolished  by  an  official  order. 

The  local  fisheries  may  prove  to  be  of  considerable  value,  but  time  and  capital 
will  be  needed  to  develop  them.  The  number  of  species  of  good  food-fishes  occurring 
about  the  island  is  great  and  many  important  species  are  fairly  abundant,  yet  little 
attention  is  given  to  their  capture.  As  a  rule,  the  lol^al  markets  are  indifferently 
supplied  with  fresh  fish,  usually  at  high  prices.  Only  the  few  large  fish  are  dressed; 
none  is  canned,  and  the  only  attention  given  to  curing  is  when  an  unusually  large 
catch  is  made,  a  few  being  then  poorly  cured  for  the  home  use  of  the  fishermen.  Dif- 
ferent methods  and  more  energy  in  the  prosecution  of  the  fisheries  are  necessary  to 

'  Notes  on  the  Foreign  Fishery  Trade  and  Local  Fisheries  of  Porto  Rico.  (Report  U.  S.  F.  C.  1899, 
pp.  1-34,  plates  1-6.) 
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determine  if  a  large  supply  can  be  depended  upon.  The  species  best  adapted  for 
curing  or  canning  are  yet  to  be  ascertained. 

Cheap  ice  and  quick  transportation  are  two  important  factors  in  the  fresh-fish 
business,  and  at  present  these  are  both  lacking.  Ice  is  to  be  procured  at  very  few 
places,  and  the  price,  $12  to  $15  a  ton,  is  too  high  for  its  use  in  the  fisheries.  The 
few  short  lines  of  railroad  have  no  express  business,  and  no  fresh  fish  are  transported  by 
rail.  With  few  exceptions  the  common  roads  are  so  poor  that  merchandise  has  to  be 
carried  by  pack  animals.  Only  those  persons  living  near  the  seacoast  or  some  of  the 
rivers  ever  have  fresh  fish.  With  improved  transporting  facilities  and  cheaper  ice, 
the  thickly  settled  interior  could  receive  a  more  abundant  supply  of  fresh  fish  at 
more  reasonable  prices,  to  the  benefit  of  ]K)th  consumers  and  dealers. 

The  entire  absence  of  machine-made  nets  is  to  be  noted.  With  the  introduction 
of  capital  and  the  development  of  the  fisheries,  there  would  at  once  come  a  large 
demand  for  these  goods.  The  few  nets  now  used  are  handmade  by  the  poor  fishermen, 
who  are  seldom  able  to  buy  more  than  a  few  balls  of  twine  at  a  time. 

The  change  in  the  government  of  Porto  Rico  has  been  so  recent  that  it  will  be 
some  time  before  the  old  methods  will  become  modified  to  suit  the  new  conditions. 
In  supplying  the  island  with  the  large  amount  of  cured  fish  required  annually, 
there  will  be  changes  by  shippers  and  receivers  in  methods  of  handling,  one  of  impor- 
tance being  a  change  from  the  long-time  credit  system.  A  knowledge  of  the  coffee 
and  sugar  industries  of  the  island  is  important  to  shippers,  as  return  cargoes  often 
have  to  be  secured.  The  future  imports  of  fishery  products  may  reasonably  be 
expected  to  come  from  sources  that  can  lay  them  down  at  the  lowest  prices,  and  to 
some  extent  handle  in  return  the  products  of  the  island. 

As  the  Porto  Ricans  are  conservative  and  slow  to  experiment  with  unfamiliar 
articles,  some  time  will  be  required  to  introduce  boneless  or  other  fish  preparations 
unknown  to  them.  They  are  quick  to  appreciate  low  prices,  and  when  they  learn 
the  good  qualities  of  boneless  fish,  canned  fish,  and  similar  foods  prepared  in  the  United 
States,  a  large  demand  for  good  articles,  at  reasonably  low  prices,  may  be  expected. 

APPARATUS  AND  METHODS. 

The  methods  of  the  Porto  Rican  fishermen  are  rather  crude,  and  the  boat^^  and 
other  apparatus  are  usually  of  poor  construction.  The  majority  of  the  boats  are 
flat-bottomed,  though  some  have  keels.  Some  are  of  schooner,  sloop,  and  cat  rig,  and 
there  are  some  skiffs  and  dories  with  sails.  The  lateen  sail  is  in  general  use.  Only 
at  Mayaguez  and  Puerto  Real  did  any  of  the  boats  have  live-wells  in  which  to  keep 
the  fish.  The  fishing  tackle  consists  of  pots  or  traps,  haul  seines,  giU  nets,  ca^^t 
nets,  and  hand  lines. 

The  fish  pots  or  traps,  or  basket  traps,  as  they  are  variously  called,  are  of  simple 
construction,  and  arc  worth  from  $4  to  $10.  The  frame  is  of  mangrove  or  other 
wood  and  the  body  of  split  wild  cane,  wood,  or  bark,  woven  in  2-inch,  6-sided 
meshes.  The  ])ody  and  f mme  arc  fastened  together  with  calabash  roots,  which  are 
very  strong  and,  when  water-soakod,  very  pliable.  The  moutb  of  the  pot  is  on  the 
side  with  the  reentrant  angle,  the  cntraiici*  narrowing  as  it  pjisses  with  a  curve  into 
the  pot;  a  small  door  in  the  back  permits  the  lomoval  of  the  catch.  The  size  of  the 
pot  varies  in  different  parts  of  the  island,  the  largest  seen  being  6  feet  long,  3  feet 
wide,  and  18  inches  deep,  while  others  were  only  about  half  as  large.     It  seems  to  be 
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the  usual  custom  not  to  bait  the  pot  in  any  way,  the  fishermen  trusting  to  curiosity 
to  lead  some  fish  in  and  serve  as  decoys  to  others.  At  Culebra  Island,  however, 
the  negroes  from  the  British  and  Danish  West  Indies,  particularly  from  Tortola, 
baited  their  pots  with  large  chunks  of  cactus,  from  which  they  had  trimmed  off  the 
green  outside,  exposing  the  white  pulp.  These  white  objects  in  the  trap  serve  as 
decoys.  At  Palo  Seco  burned  bones,  hoofs  of  cattle,  and  sour  or  decayed  oranges 
were  used.  The  pots  are  set  at  depths  varying  perhaps  from  3  or  4  fathoms  up  to 
30  or  40  fathoms,  with  stones  or  other  weights  to  anchor  them,  their  location  being 
marked  by  one  or  more  buoys  which  are  fastened  to  them  by  means  of  a  rope  or  long 
cable  of  plaited  bark  or  pliable  strips  of  wood.     The  pots  are  usually  lifted  daily. 


Bamboo  Fish  Pot  or  Trap  in  general  use  in  Porto  Rico, 


Haul  seines  are  not  extensively  used,  the  chamctcr  of  the  shore  making  their 
operation  difficult  and  unsatisfactoiy.  About  10  are  in  use  at  Aguadilla  and  from  1 
to  2  or  3  at  a  few  other  places.  They  are  usually  from  150  to  300  feet  long  and 
from  15  to  20  feet  deep,  and  with  3  and  li  inches  mesh  in  the  wings  and  f  inch  in 
the  bunt.  These  seines  cost  about  $50,  of  which  half  is  allowed  for  twine  and  half 
for  leads,  corks,  and  labor,  the  nets  being  made  by  the  fishermen  themselves. 

Gill  nets  are  even  less  commonly  used,  and  were  seen  only  at  Palo  Seco,  where 
the^'  are  drifted  with  the  tide,  either  in  the  bay  or  the  mouth  of  the  Bayamon  Kiver. 
They  were  about  600  feet  long,  12  feet  deep,  and  with  2-inch  mesh,  bar  measure. 

Cast  nets  are  in  conunon  use  in  many  places  about  the  island.  They  are  funnel- 
shaped,  the  large  end  being  6  to  10  feet  wide,  tapering  off  through  its  G  to  8  feet  of 
depth  to  a  point  to  which  a  line  is  attached;  the  netting  is  1 -inch-stretch  mesh,  with 
the  bottom  leaded.  If  properly  thrown,  they  spi-ead  wide  open  before  striking  the 
water,  and  in  this  position  sink  to  the  bottom,  after  which  they  are  immediately 
drawn  in  and  the  catch  removed.  The  value  of  a  cast  net  is  $3  to  $5.  They  are  used 
along  the  shore  in  the  surf  for  sardines  and  in  the  river  mouths  for  mullets. 
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Hoop  nets  are  used  to  some  extent  in  river  mouths.  They  are  funnel-shaped,  6 
feet  in  depth,  of  1 -inch-stretch  mesh,  and  the  mouth  is  stretched  on  a  6  by  4  foot 
hoop  of  fxyina  rasa  wood.  They  were  seen  only  in  the  Bayamon  River,  where  they 
are  used  at  hoks  or  indentations  in  the  banks,  against  which  they  are  placed  and  the 
fish  frightened  into  the  net. 

Fish  weirs  or  traps  are  used  in  the  Bayamon  River  by  building  a  hedge  of  canes 
across  the  stream,  with  a  gateway  for  passing  boats.  The  hedge  is  made  with  pocketis  at 
various  places  on*  each  side,  and  the  fish,  in  going  up  or  down  stream,  enter  these 


Natives  with  Uoop  Nets,  Bayamou  lUver. 

pockets  and  are  removed  with  dip  nets.  In  some  streams  the  hedges  have  no  pockets, 
but  funnels  of  bamboo  or  cane  splints  are  inserted  at  various  places.  Fish  seeking  a 
passage  through  the  hedge  enter  these  cones  and  become  wedged,  few  escaping. 

Trawl  lines  are  used  to  some  extent,  chiefly  at  Aguadilla  and  Mayaguez,  gener- 
ally where  the  water  is  several  fathoms  deep,  and  3  to  10  miles  offshore.  Each  trawd 
has  from  75  to  200  hooks  fastened  singly  to  snoods  3  feet  long  and  placed  6  feet 
apart.  The  ti-awls  are  baited  with  sardines  and  are  anchored.  For  deep-water  fishing, 
from  3  to  4  miles  offshore,  in  water  from  60  to  500  f oet  deep,  the  bow  rig  Ls  employed, 
chiefly  at  Aguadilla  and  Arecibo.  This  is  simply  a  bow  of  strong  wire,  at  each  end  of 
which  is  attached  a  short  line,  having  from  1  to  (5  hooks;  its  value  is  about  $3.  The 
principal  species  taken  with  this  apparatus  is  said  to  be  the  "cabrilla"  or  "red-hind," 
Epinejjhelm  guttatm.  Trolling  lines  are  used  to  some  extent,  chiefly  at  San  Juan, 
Aguadilla,  and  Mayaguez.  Each  line  has  a  single  hook,  baited  with  sardines,  and 
fish  of  large  size  are  usually  taken. 
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THE  LOCAL  FISHERIES. 

Scm  Juan. — The  fisheries  here  scarcely  receive  the  attention  which  would  1>e 
expected  frona  a  city  of  the  size  of  San  Juan.  There  are  75  fishermen,  using  4  keel 
and  25  flat-bottom,  lateen-rigged  boats  of  small  size  and  little  value.  These  men 
work  on  the  neighboring  plantations  more  or  less,  only  a  few  of  them  being  engaged 
in  fishing  at  any  one  time.  The  appamtus  consists  of  fish  pots,  seines,  and  chin- 
chorros.  Nearly  all  the  species  seen  in  the  San  Juan  market,  except  the  "coloi^ado" 
and  the  ''sierra,"  are  taken  in  the  pots.  The  seine  is  used  chiefly  for  "liza"  and 
"robalo,"  and  the  chinchorro  or  round  seine  for  corcobados,  sables,  balaju,  corvina, 
and  corjinua.  In  the  gill  nets  are  caught  the  pargo,  jurel,  barbudo,  chopa,  and 
corvina.  The  cast  net  is  used  almost  exclusively  for  sardines.  The  silgo  or  trolling 
line  is  used  chiefly  for  the  sierra  {Scomheromorus  maculatus).  The  Colorado  (Neomcenis 
mvanus)^  one  of  the  most  important  fishes  of  the  San  Juan  market,  is  taken  only  by 
the  hand  line,  usually  in  about  60  fathoms  of  water.  The  fishermen  use  very  small 
boats,  and  can  go  out  only  when  the  sea  and  wind  are  quiet.  The  fishing  is  done 
very  early  in  the  morning. 

Almost  every  part  of  the  harbor  of  San  Juan  supplies  some  fish  to  the  market. 
Just  off  Catafio,  near  the  Marina,  are  two  of  the  principal  places  where  the  fish  pots 
are  used,  obtaining  great  numbers  of  pargo,  chema,  muniama,  ronco,  chopa,  moharra, 
and  corvina.  At  the  Playa  de  la  Mosa  and  at  Palo  Seco  seines  take  large  numbers 
of  liza,  jarea,  and  robalo.  The  ground  off  Morro  Castle  supplies  about  all  the 
colorados  (Neomwnis  vi/vamts)  brought  to  San  Juan.  Another  principal  fishing- 
ground  supplying  San  Juan  is  4  or  6  miles  eastward  of  the  city,  near  Cangrejos  and 
San  Jose.  The  fishermen  using  that  ground  leave  San  Juan  early  in  the  moming, 
spend  the  day  and  following  night  fishing,  and  return  to  San  Juan  to  market  their 
catch  on  the  moming  of  the  second  day  by  5  to  7  o'clock. 

Palo  Seco  is  the  principal  fishing  village  supplying  the  San  Juan  market.  There 
are  here  about  60  fishermen,  who  use  25  small  sail  and  row  boats  with  fishing  appli- 
ances similar  to  those  already  noted.  Their  catch  is  chiefly  made  in  the  evening  and 
at  night,  in  and  near  the  mouth  ot  the  river  and  in  the  bay,  a  few  boats  using  trolling 
lines  outside  of  the  harbor.  Fish  pots  are  set  in  the  river  and  bay  and  outside  of  the 
harbor.  When  used  in  the  river  they  are  attached  to  the  shore  by  a  line;  when 
used  outside  they  are  weighted  with  stones  and  anchored  to  a  buoy,  although  when 
well  water-soaked  they  need  no  weights. 

The  anglers,  or  those  who  go  fishing  for  sport,  usually  fish  for  the  sierra,  th(B 
jurel,  and  the  cherna,  and  those  who  go  outside  get  the  Colorado.  Probably  the  best 
angling  about  San  Juan  is  between  the  Marina  and  Morro  Castle  and  at  Pueblo 
Vie  jo.  Jurel  and  cherna  are  often  taken  on  hand  lines  at  the  foot  of  San  Cristobal. 
Anglers  also  make  trips  to  the  Rio  Plata  for  robalos. 

The  number  of  species  of  food-fishes  seen  in  the  San  Juan  market  is  quite  large 
and  compares  very  favorably  with  that  of  any  of  our  cities.  About  40  species  were 
seen  there  by  us  during  our  brief  stay  in  January,  and  to  these  Mr.  Oscar  Riddle 
has  been  able  to  add  several  during  his  inspection  at  various  times  during  the  winter 
and  spring  of  1900.  In  the  following  list  are  included  50  species  commonly  seen  in 
the  San  Juan  market,  arranged  approximately  in  the  order  of  their  importance. 
Tlie  common  names  given  are  those  most  frequently  used  in  this  market,  and  the 
prices  per  pound  are  in  American  money. 

F.  C  B.  1900-9 
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lAst  of  food- fishes  se^n  in  the  San  Juan  market. 


Scientific  name. 

Common  name. 

Price 

per 

pound. 

Cents. 
9 
9 

7 
7 
7 
12 
9 

2.5 
6 
6 
6 
6 
7 
7 
3 
7 

Scientific  name. 

Common  name. 

Price 

per 

pound. 

1.  Mugil  braslliensis 

Lisa 

26.  TylofumB  raphidoma 

27.  HyporhampusunifasciatuB . 

Balaiu 

Cents. 
3 
3 
3 
3 
3 
6 
6 
6 
7 
3 
3 
6 
6 

2   MueII  curema 

....do 

do 

3.  Neomsenls  synaCTls 

4   NeomflBnig  analis 

Panro 

28.  Arcnosargus  unimaculatus . 

29.  Chloroscombruschrysunis.. 

30.  Oligoplitee  saurus 

Chopaamarilla... 
Ca-sabe 

do 

6.  Neomsenifl  griseus 

Pargo  Colorado . . . 
Colorado 

Zapatero 

6.  Neomaenifi  vivanos 

7.  Centropomus  undecimalis. 

8.  Opisthonema  oglinum 

1     9.  Qerres  brasilianus 

31.  Horocentrus  ascensionis .... 

Candil 

Robalo 

32.  Agonostomus  monticola 

38.  AuxiB  thazard 

Dajao 

Sardina 

Albaooro  

Moharra 

34.  Sphywena  barracuda 

35.  Pseudoscarua  guacaniaia  . . . 

36.  Trichiunis  leptunis 

Picuda 

10  Genres  rhombeus   

da 

Loro 

11.  Eucino8toniu8  harenKulus. 

do 

Sable 

12.  Cynoecion  jamaicensw  .... 

13.  Eplnephelus  striatus 

14   Alnhefites  chlorootenis 

Corvina    .  . 

37.  Caranx  bartholomsei 

38.  Caranx  crysos 

Corjinua 

Chema 

do 

.  ...do 

39.  Peprilus  pani 

Palometa 

R 

15.  Xystaema  cinereum 

16.  Trachlnotus  glaucus 

17.  Scomberomorusmaculatus 

18.  Polydactylus  virginicus . . . 

19.  Hsemnlon  sciunis    

Muniama 

40.  Conodon  nobilis 

Bureteado i      5 

Barbero 1     s 

Pompano 

41.  Teuthis  bahianus 

Sierra 

7 

42.  Teuthis  hepatus 

do 

3 

Barbudo 

6 
6 
6 

7 
6 
7 
6 
8 

43.  Scorpasna  p>lumieri 

Rascacio 

2.5 
2.5 
6 
6 

Roncoamarillo... 

Ronco  bianco 

Capitan 

44.  Priacanthus  cruentatus 

45.  Pomacanthus  ptaru 

Olon 

20.  Pomadasifi  ramosus 

21.  LobotesBurinamenjds.. 

22.  Phllypnus  dormitor 

23   Aniruilla  chrvsvna 

Marequita 

Cabeaon 

46.  Larlmus  brevlceps 

Guavina 

Anguilla 

47.  Guavina  guavina 

Moron 

48.  Albula  vulpes 

Macabl 5 

Piojo 3 

Tamboril 2 

24   CfttHiix  Ifttus 

Jurel    

49.  Elops  saurus 

25.  Vomer  gabonensis 

Corcobado 

50.  Spheroides  testudineus 

1 

Bayainan. — Bayamon  is  supplied  with  fresh  fish  taken  from  the  river  by  six 
resident  fishernaen,  and  by  others  who  live  along  the  river  banks  to  the  north  and 
south  who  give  only  a  part  of  their  time  to  fishing.  They  use  hoop  nets,  cast  nets, 
gill  nets,  haul  seines,  and  a  few  fish  pots. 

Areciho, — From  40  to  50  men  at  this  port  follow  fishing  for  a  living  at  all  seasons 
of  the  year  when  the  weather  permits.  The  grounds  are  along  the  beach  at  the  city 
fi'ont,  and  3  to  4  miles  out,  and  in  the  nearby  waters  of  the  Rio  Grande  de  Arecibo. 
Twelve  to  15  small  boats  with  lateen  sails  are  in  use.  They  are  built  at  Arecibo  and 
are  expensive,  a  small,  open-keel  boat  bringing  $100  to  $150,  and  the  common  flat- 
bottom  skiflfs  $30  to  $50,  in  Spanish  money. 

A  large  portion  of  the  catch  is  made  by  2  haul  seines,  each  360  feet  long  by  12 
feet  deep,  12  to  14  men  being  required  to  haul  one  through  the  swells  and  surf  of  the 
beach.  The  bow  rig,  with  from  3  to  6  hooks  attached  to  each  of  the  short  snoods 
suspended  from  its  end,  is  used  from  3  to  4  miles  from  shore,  in  from  60  to  150 
fathoms  of  water.  They  are  eniployed  on  6  or  8  of  the  largest  boats,  carrying  from 
3  to  4  men  each.  About  40  cast  nets  are  used  along  the  beach  and  in  the  river, 
taking  sardines  and  other  small  fish.  In  the  last  16  miles  of  its  course  the  Rio  Grande 
de  Arecibo  is  fished  more  or  less  throughout  the  year  with  cast  nets  and  occasionally 
with  haul  seines  at  its  mouth. 

No  fish  are  cured,  all  being  sold  fresh  to  the  consumer  by  the  fishermen,  who 
carry  them  suspended  on  poles,  selling  small  fish  by  the  bunch  and  those  of  large  size 
by  the  piece.     A  market  is  found  in  Arecibo  and  at  the  surrounding  plantations. 

Ag'iiadiUa. — ^This  is  the  only  port  in  which  the  old  Spanish  system  of  keeping  a 
record  of  the  fisheries  is  yet  in  vogue.  For  many  years  records  were  kept  by  the 
foimer  captain  of  the  port,  who  continues  to  record  the  number  of  fishermen,  their 
apparatus,  and  approximate  catch.  He  reports  40  boats  and  100  fishermen,  and 
places  their  aggregate  catch  during  the  past  ye-ar  at  80,000  pounds.  Fresh  fish  forms 
a  large  portion  of  the  food  of  the  5,000  inhabitants  of  this  city  and  vicinity.     The 
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catch  is  mainly  made  in  the  waters  of  the  bay,  some  small  fish  being  taken  with  cast 
net4§  from  the  Culebrinas  River,  which  is  fished  from  its  mouth  for  2  miles  upstream. 
Fishing  is  chiefly  in  the  early  morning,  with  considerable  toward  the  close  of  the 
day,  and  very  little  between  morning  and  late  afternoon. 

The  boats  are  flat-bottomed  dories,  similar  to  those  in  geneml  use  in  New  Eng- 
land; they  are  12  to  18  feet  long,  3  feet  beam,  with  sides  of  imported  pine  and  frame 
of  native  wood.     They  are  made  at  the  port  and  are  valued  at  $25  each. 

Fishing  in  the  bay  is  largely  by  10  haul  seines  used  along  the  beach.  Each  is 
from  150  to  300  feet  in  length  by  15  to  20  feet  in  depth,  with  mesh  3  and  H  inches 
in  the  wings  and  f  inch  in  the  bunt.  They  are  hauled  by  6  or  8  man  to  a  net.  There 
are  10  trawl  lines  used  in  from  50  to  100  feet  of  water,  having  from  100  to  200 
hooks,  each  attached  to  short  snoods.  For  deep-water  fishing,  from  3  to  4  miles  off 
shore,  50  bow  rigs  are  used  in  water  from  300  to  500  feet  deep.  Sixty  cast  nets, 
having  i  inch  square  mesh  and  valued  at  $4  each,  are  in  use.  Forty  traps  or  pots 
are  used  in  the  bay,  and  at  times  a  small  number  are  fished  in  the  river.  They  are 
made  of  woven  bamboo  splints  fastened  to  light  frames,  each  3  feet  in  diameter  and 
somewhat  smaller  than  those  used  at  other  places.  They  are  valued  at  $4  each,  and 
in  bay  fishing  are  anchored  in  40  feet  of  water. 

The  annals  regarding  the  first  landing-place  of  Columbus  in  Porto  Rico  recite 
that  it  to6k  place  in  ''a  small  bay  abundantly  supplied  with  fish."  Popular  tradition 
in  the  island  is  that  the  ^' small  bay"  referred  to  in  the  ancient  documents  was  that 
of  the  present  city  of  Aguadilla,  or  rather  a  little  to  the  south  of  Aguadilla,  in  the 
municipal  district  of  Aguada,  and  in  1893  a  Latin  cross,  known  generally  as  the 
"Columbus  cross,"  was  erected  to  mark  the  spot. 

Mayagriez. — The  fresh-fish  business  of  this  port  is  not  extensive,  but  the  market 
has  a  larger  supply  and  better  variety  of  fish  than  are  found  at  the  markets  of  San 
Juan  and  Ponce.  The  catch  is  made  by  25  fishermen,  who  use  10  to  12  small  sloop- 
rigged  keel  boats,  built  at  the  port  at  a  cost  of  from  $50  to  $175  each.  Most  of  the 
boats  have  a  well  in  the  center  to  keep  the  fish  alive.  An  equal  number  of  dories 
are  used,  which  are  of  Canadian  or  United  States  make,  having  been  purchased  of 
vessels  arriving  with  dry  fish. 

The  fishing-grounds  for  haul  seines  and  cast  net^j  are  along  the  beach  near  the 
city  landing;  in  the  harbor  and  open  sea,  to  a  distance  of  8  to  10  miles,  hooks  and 
lines  and  set  pots  are  employed.  Wicker  pots  or  traps  are  anchored  in  from  18  to  25 
fathoms  of  water.  Six  boats,  with  from  12  to  25  pots  each,  are  used  near  the  landing 
and  as  far  out  as  10  miles. 

Fourteen  cast  nets,  worth  5  to  8  pesos  each,  are  fished  along  the  beach  for 
sardines  and  other  small  fish. 

Three  trawls  are  fished  by  six  men  in  three  boats,  in  from  8  to  100  fathoms  of 
water,  some  8  to  10  miles  west  from  the  city  landing  of  Mayaguez.  From  75  to  200 
hooks  are  used  to  each  trawl,  and  these  are  fastened  to  snoods  3  feet  long  and  1 
fathom  apart,  with  1  hook  on  each.  Trawls  are  baited  with  sardines  and  anchored. 
They  are  often  underrun,  and  are  taken  up  as  soon  as  a  suflScient  catch  has  been  made 
or  the  time  has  arrived  for  a  return  to  market.     The  trawls  are  worth  $3  to  $5  each. 

Trolling  lines  are  used  to  some  extent,  with  single  hook  baited  with  sardines. 
The  hooks  used  are  Nos.  1  to  9.     Twine  for  trawls  is  worth  25  cents  per  pound. 
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The  catch  is  sold  by  peddlers,  who  buy  the  fish  or  are  hired  by  the  fishermen, 
and  to  fish-stands  in  the  large  market  of  the  city.  The  fishermen  receive  an  avei-age 
of  6  cents  a  pound,  the  consumer  paying  about  10.  All  fish  are  sold  undressed,  at  so 
much  a  bunch  for  those  of  small  size.  Large  fish  are  cut  into  strips  and  sold  by  the 
piece.  Commercial  fishes  are  said  to  be  most  abundant  in  the  harbor  of  Mayaguez 
from  August  to  December,  but  are  abundant  outside  at  all  seasons. 

Spiny  lobsters,  weighing  from  2  to  10  pounds  each,  are  found  at  all  seasons,  but 
mostly  during  April  and  May. 

Algarrobo,  a  small  fishing  settlement  in  the  suburbs  of  Mayaguez,  has  14  fisher- 
men, who  use  4  dories  and  1  sloop.     This  sloop,  the  Franckca^  was  built  at  Algar- 


Fishing  Schooner  Francisca  and  Wicker  Fisning  Pota. 

robo  at  a  cost  of  $1,200,  Spanish  money.  It  measures  7i  tons  and  is  the  only  vessel 
used  in  the  fisheries  of  the  island  that  is  of  suflScient  tonnage  to  require  registry  at 
the  custom-house.  It  was  built  soon  after  the  close  of  the  late  war  and  had  made 
but  three  short  trips  up  to  the  last  of  January,  1899.  It  is  30  feet  long,  9i  feet  Iwam, 
with  5  feet  depth  of  hold.  In  the  center  is  a  well  7  feet  long,  with  31  li-inch  holes 
on  each  side,  to  admit  the  water.  Aft  of  the  well  is  a  small  compartment  for  sleep- 
ing quarters,  and  forward  is  a  small  galley  for  cooking.  Her  fishing  gear  consists 
of  40  set  pots,  by  which  most  of  the  catch  is  made,  a  small  tmwl  with  100  hooks  being 
used  occasionally.  The  catch  is  made  along  the  coast,  the  sloop  gomg  as  far  as  off 
Mona  Island,  42  miles  distant.  Sardines  are  used  for  bait  on  the  trawl,  the  pots 
generally  being  set  without  bait. 
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At  Sahanita^  a  few  miles  north  of  Algarrobo,  from  30  to  40  men  carry  on  more 
or  less  fishing,  using  2  boats  in  seining,  5  in  fishing  pots,  and  6  in  trawl  fishing. 

Other  small  fishing-places  in  the  vicinity  of  Mayaguez  are  Anasco, , Arribo,  and 
Corega,  each  with  a  few  men  who  fish  in  the  vicinity  of  their  homes.  The  catch  is 
sold  to  the  neighboring  villages  and  plantations,  and  the  fish-market  of  Mayaguez  is 
better  supplied  than  that  of  any  other  place  on  the  island.  Fish  are  peddled  along 
the  route  to  the  city,  being  suspended  from  poles  carried  on  the  shoulders. 

No  fish  are  cured  and  any  sui'plus  is  thrown  away. 

Puerto  Real, — ^This  village  of  250  inhabitants,  near  the  southwestern  end  of 
Poito  Rico,  is  the  landing-place  for  Cabo  Rbjo,  which  formerly  had  a  second-grade 
custom-house,  permitting  exports  but  no  imports.  A  small  amount  of  fishing  is 
carried  on  by  25  men.  Their  apparatus  consists  of  haul  seines,  pots,  and  single  hooks 
and  lines.  The  catc*h  is  kept  alive,  either  in  the  well  of  the  boat  or  in  ears  anchored 
off  the  landing,  until  disposed  of  in  the  vicinity  or  taken  to  Mayaguez. 


Fish-peddlere  at  Puerto  Real. 

P(mjce. — In  view  of  the  large  imports  of  dry  and  pickled  fish  and  its  general  use 
by  the  inhabitants  of  this  city,  and  the  number  of  so-called  fishermen  of  the  place, 
the  amount  of  its  fresh-fish  business  is  surprisingly  small.  The  captain  of  the  port 
reports  that  since  the  late  change  in  government  127  men,  have  been  enrolled  and 
granted  permission  to  fish,  free  of  any  charge,  in  the  waters  of  the  district.  They 
use  60  small,  open  boats  of  schooner,  sloop,  and  cat  rig,  together  with  skiffs  and 
dories  with  sails.  None  of  them  is  large  enough  to  be  entered  at  the  custom-house 
or  to  need  any  papers  except'  that  granting  the  privilege  of  fishing.     The  catch  is 
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made  chiefly  with  set  pots  anchored  in  and  about  the  harbor;  single  hooks  and  lines 
are  used,  and  a  few  haul  seines  are  operated  along  the  water  front. 

There  is  said  to  be  a  scarcity  of  fish  in  this  vicinity.  So  long  as  the  fishing  is 
done  with  set  pots,  in  which  bait  is  seldom  used,  only  light  catches  of  small  and 
medium  fish  can  be  expected.  A  few  large  fish  are  taken  by  men  with  a  single  hook 
and  line  in  deep  water. 

No  fish  are  dried,  smoked,  pickled,  or  canned,  all  being  disposed  of  fresh  for 
local  use.     The  aggregate  catch  is  small,  and  no  record  is  kept  of  the  amount. 

The  city  has  quite  a  large  and  good  general  market,  in  which  the  fresh-fish 
business  makes  a  poor  showing,  with  its  one  stand,  on  which  a  few  fish  are  sold  by 
two  or  three  men.  Fish  are  peddled  through  the  streets,  the  small  fish  at  so  much  a 
bunch,  those  weighing  2  to  6  or  8  pounds  at  so  much  each;  none  is  sold  by  weight; 
none  is  dressed,  and  ice  is  not  used.  Retail  prices  average  10  to  15  cents  a  pound  in 
Spanish  money,  or  6  to  9  cents  a  pound  in  United  States  money. 

The  records  in  the  custom-house  show  that  during  the  portion  of  1898  in  which 
Ponce  was  under  Spanish  rule  the  fishing  business  of  the  district  was  represented  by 
340  fishermen,  with  109  registered  boats.  This  district  th^n  included  most  of  the 
south  side  and  a  small  portion  of  the  west  end  of  the  island,  or  about  one-third  of  the 
coast  line  of  Poito  Rico.  That  the  business  was  carried  on  with  little  energy  or  return 
to  the  fishermen  may  also  be  judged  by  the  records  for  the  last  six  months  of  Spanish 
rule,  which  show  that  the  aggregate  value  of  fish  taken  in  the  district  during  that 
period  amounted  to  only  26,815  pesetas,  representing  $3,218  in  United  States  money. 
On  account  of  the  disturbed  condition  of  all  Porto  Rican  business  in  1898  that  year 
can  not  be  considered  as  a  fair  avemge. 

Arroyo. — From  30  to  60  men  engage  more  or  less  in  fishing  at  this  place,  with 
haul  seines,  cast  nets,  and  pots,  the  larger  part  of  the  catch  being  taken  in  pots,  and 
chiefly  from  May  to  August;  during  the  remainder  of  the  year  most  of  the  fishermen 
work  on  plantations.  They  make  their  own  boats,  which  are  roughly  built,  but  very 
strong,  without  decks  or  wells,  and  15  feet  long  by  6  to  7  feet  beam.  Thirty-five 
boats  are  in  use,  with  an  average  value  of  $50;  2  men  go  in  each. 

A  few  haul  seines  are  employed.  The  largest  are  200  feet  long  and  10  to  15 
feet  deep,  with  a  bag  net  in  the  center;  the  mesh  is  li  inches  (square)  in  the  wings 
and  1  inch  in  the  bag.  There  are  6  small  seines,  each  120  feet  long,  with  |^-ineh 
(square)  mesh,  and  are  without  any  bag  attachment.  Small  seines  are  chiefly  for 
taking  bait  for  hook-and-line  fishing.  Six  cast  nets  are  employed  along  the  shore. 
Six  trawls  are  operated,  having  from  50  to  200  hooks  each,  with  snoods  2  feet  long 
and  placed  4  feet  apart.  The  buoy  to  the  trawl  is  said  to  have  a  bell  attached  by 
which  the  fishermen  judge  as  to  the  best  time  to  take  it  up.  Trawls  are  genei'ally 
fished  during  the  night.    Sharks  are  numerous  and  often  destroy  an  entire  trawl  outfit. 

Fish  pots  are  used  in  from  20  to  25  fathoms  of  water,  and  are  lifted  once  a  day 
in  removing  the  fish.  They  are  of  larger  size  than  at  most  places,  being  6  feet  long, 
3  feet  wide,  and  18  inches  deep. 

The  Patillas  River,.a  small  stream  having  its  outlet  a  few  miles  east  of  Arroyo, 
is  said  to  be  well  supplied  with  fish,  which  are  taken  by  weirs,  haul  seines,  and  cast 
nets. 

The  fresh  and  salt  water  fish  taken  in  the  vicinity  of  Arroyo  are  sold  fresh  from 
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a  few  rough  tables  near  the  water  front,  or  peddled  through  the  country  by  men  on 
foot  and  on  hoi'seback.  As  a  rule  prices  are  high  to  the  consumers,  ranging  from 
7  to  12  cents  a  pound  for  undressed  fish.  Imported  dry  fish  are  often  cheaper  than 
fresh  fish  and  much  more  in  demand. 

Pimta  Santiago. — This  place  is  of  some  importance  as  a  receiving  and  distribut- 
ing point  for  the  rich  and  thickly  settled  district  of  Humacao.  The  port  has  about 
1,000  inhabitants,  a  custom-house,  and  a  few  stores.  The  town  of  Humacao  is  4  miles 
inland.  Large  quantities  of  dried  and  fresh  fish  are  consumed  in  the  district,  the 
former  being  received  from  Ponce  and  San  Juan.  Customs  records  show  no  direct 
imports  of  fish  during  the  past  five  years. 


Fishing  Boats  and  Fishermen's  Homes,  Punta  Santiago. 

During  April,  May,  and  June  trolling  lines  are  much  used,  but  at  other  seasons 
trolling  is  done  only  when  going  to  and  returning  from  the  pots.  The  principal  part 
of  the  catch  is  from  pots,  sometimes  baited  with  fragments  of  crawfish  or  spiny 
lobsters,  but  as  a  rule  pots  are  not  baited.  Crawfish  are  plentiful  and  at  times  the 
pots  will  be  filled  with  them;  when  more  are  taken  than  can  be  disposed  of  the  surplus 
is  returned  to  the  sea.  They  are  sold  at  an  average  of  3  cents  a  pound,  the  largest 
weighing  6  to  8  pounds.  When  the  pots  are  baited  with  broken-up  crawfish  the 
catch  is  confined  to  fish,  as  no  crawfish  will  then  enter  them. 

The  fish  are  sold  fresh,  undressed,  supplying  the  local  demand  only.  The  fisher- 
men receive  4  to  6  cents  a  pound;  the}  occasionally  dry  a  small  amount  of  fish  for 
their  own  use. 
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JltLcarea, — This  place  is  4  miles  north  of  Punta  Santiago.  Near  the  shore  the 
water  is  shallow,  nex^essitating  the  lighterage  of  cargoes.  Fish  are  reported  plentiful 
in  the  harbor,  where  they  are  taken  by  10  fishermen,  using  4  boats,  60  potij,  and 
several  trolling  lines;  the  principal  catch,  however,  ia  in  pots. 

Fajardo, — Fajardo,  with  a  population  of  4,000,  is  the  most  important  place  at 
the  northeastern  end  of  the  island,  and  is  located  2  miles  inland  from  the  playa  or 
landing.  At  the  latter  there  are  600  inhabitants,  a  few  small  stores,  and  the  castom- 
house,  which,  prior  to  the  change  of  government,  was  a  second-grade  office  at  which 
no  imports  were  permitted.     A  large  amount  of  dry  and  fresh  fish  is  consumed. 

Eighty  men  are  here  engaged  in  fishing  with  apparatus  and  boats  valued  at 
about  $4,000.  Fishing  is  chiefly  by  set  pots;  occasionally  a  few  haul  seines  and  cast 
nets  are  used  in  the  general  fishery,  and  gill  nets  for  turtles.  Trolling  hooks  and 
lines  are  used  to  a  limited  extent.  Fish  are  plentiful  and  are  all  sold  fresh,  undressed, 
at  about  4  cents  a  pound. 

At  certain  seasons  a  light  catch  of  fish  is  made  in  the  Fajardo  River,  a  few  cast 
nets  being  used  near  its  mouth.  Within  6  miles  of  the  mouth  of  the  river  3  weirs 
have  been  fished  in  the  past  The  best  fishing-grounds,  near  the  mouth  of  the  river, 
were  formerly  worked  only  by  holders  of  special  grants  from  the  government. 

At  Ceiba  and  Luquillo,  near  Fajardo,  some  fishing  is  done. 

Vieqv£H  Inland, — A  small  amount  of  fishing  is  carried  on  at  several  places  about 
this  island.     The  following  table  gives  all  the  statistics  obtainable: 


Location. 


Puerto  Isabel  Segunda . 

Puerto  Real 

Puerto  Negro 

Puerto  Arenas 

Puerto  Mosquito 


Total. 


Men. 

Boats. 

Potfl. 
50 

12 

G 

4 

2 

12 

2 

1 

8 

6 

3 

18 

6 

3 

20 

30 

15 

108 

Trolling  lines  and  a  few  nets  are  used,  but  most  of  the  fishing  is  by  set  pots, 
anchored  by  ropes  made  of  vines.  The  catch  is  peddled  through  the  several  small 
villages  and  at  the  plantations,  selling  at  5  cents  a  pound.  A  few  turtles  are  taken  at 
the  southern  end  of  the  island.  Small  vessels  from  the  neighboring  British  and 
Danish  islands  sometimes  visit  this  section  for  turtles.  Besides  the  50  ix)ts  at  Isabel 
Segunda  there  are  25  cast  nets  and  1  haul  seine  150  feet  long  and  10  feet  deep. 

Oidebra  Inland, — Fish  are  abundant  about  this  island,  but  very  little  attention  is 
given  fishing  by  the  inhabitants,  only  two  or  three  men  being  engaged.  Imported 
dry  cod  is  much  more  used  than  f  re.sh  fish.  The  neighborhood  is  visited  by  a  number 
of  fishermen  from  the  British  and  Danish  West  Indies,  particularly  from  Tortola, 
St.  Thomas,  and  Santa  Cruz,  who  fish  chiefly  with  pots.  Between  April  and  Septem- 
ber trolling  lines  are  used,  chiefly  for  king-fish,  which  are  said  to  weigh  from  20  to  30 
pounds  on  the  average,  some  being  much  heavier.  Among  the  other  fish  taken  in 
trolling  are  the  capitan  and  barracuda.  Trolling  is  done  between  sunrise  and  8  or  9 
in  the  morning. 

About  Vieques  and  Culebra  islands  and  the  east  end  of  Porto  Rico  as  far  west 
as  Arroyo  is  the  region  where  turtle  fishing  is  carried  on  to  the  greatest  extent.     At 
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Arroyo  turtles  are  found  at  all  seasons,  being  most  plentiful  from  September  to  the 
last  of  December,  during  which  time  they  deposit  their  eggs  in  the  sand  of  the  beach. 
In  the  latter  pai*t  of  November,  1898,  this  section  was  fished  by  two  small  vessels 
from  the  English  island  of  Tortola,  who  used  large-mesh  nets  to  which  wooden  decoy 
turtles  were  attached,  the  nets  being  set  near  the  coral  reefs  oflf  the  harbor  of  Arroyo. 
The  vessels  remained  two  weeks  and  it  was  reported  that  a  fair  catch  was  made. 

A  few  turtles  are  caught  about  the  small  islands  near  Hucares,  chiefly  with  gill 
nets.  During  1898,  400  pounds  of  hawksbill  turtle  shells  were  taken  and  sent  to  New 
York,  where  the  best  brought  $5  a  pound  in  gold.  The  nets  used  about  Vieques  and 
Culebra  islands  are  27  feet  long,  8  to  12  feet  deep,  and  of  12-inch  square  mesh.  A  few 
turtles  are  taken  on  the  beaches,  but  the  catch  is  principally  by  nets,  which,  with  their 
wooden  decoy  turtles,  are  anchored  near  the  coral  reefs;  the  nets  are  visited  once  or 
twice  a  day  during  the  turtle-fishing  season,  which  is  said  to  be  in  May,  June,  July, 
and  August 

The  hawksbill,  green  sea,  and  loggerhead  turtles  are  reported  more  plentiful  in 
this  vicinity  than  elsewhere  about  Porto  Rico.  The  catch,  however,  is  small,  only 
76  hawksbill  turtles  having  been  taken  in  1898.  The  shell  of  the  hawksbill  is  said 
to  average  from  3  to  5  pounds,  and  brings  from  75  cents  to  $4  a  pound  in  gold  at  St. 
Thomas.  The  loggerhead  turtle  is  used  only  for  its  oil.  The  meat  of  the  other 
species  is  sold  for  food  at  6  cents  a  pound. 


FISHERY  PRODUCTS  IMPORTED  BY  PORTO  RICO. 

The  population  of  Porto  Rico  on  October  16, 1899,  according  to  the  census  taken 
by  the  United  States  Government,  was  953,243.  That  fishery  products  form  an 
important  portion  of  the  food  supply  of  the  island  is  shown  by  the  importation,  in 
1897,  of  about  33,449,422  pounds  of  dried,  pickled,  canned,  and  other  fish,  valued  at 
$2,123,931.  The  total  imports  for  the  year  furnished  for  each  inhabitant  an  average 
of  35  pounds  of  fish.  The  value  of  imported  fishery  products,  with  the  duty  paid 
on  the  same  during  the  five  years  named,  was  as  follows: 


Year. 

Value. 

Duty. 

1893                               

$1,325,073.52 
1,649,601.42 
1,987,676.56 
1,815,010.89 
2,123,931.46 

«87,677.16 
94,834.50 
122,087.99 
117,497.21 
139,661.35 

18W 

1J«5 

1896    .        .          .               

1897 ; 

With  the  exception  of  occasional  small  shipments,  principally  of  canned  fish, 
to  grocers,  this  large  amount  of  imported  fish  is  handled  by  a  comparatively  small 
number  of  commission  merchants,  whose  principal  business  is  in  sugar  and  coffee. 
In  some  cases  the  merchants  own  and  work  plantations,  and  all  of  them  make  large 
advances  on  crops  which  they  dispose  of  by  direct  sales  or  as  forwarding  agents,  thus 
providing  return  cargoes  to  vessels  arriving  with  fish.  A  number  of  firms  have 
branch  houses  at  the  three  leading  ports  of  Ponce,  San  Juan,  and  Mayaguez,  where  they 
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have  long  been  established.  The  old  leading  firms  have  a  high  rating  for  integrity 
and  financial  standing. 

The  manner  of  receiving  and  handling  fish  is  similar  at  all  ports,  with  some 
variations  due  to  port  charges,  different  climatic  conditions,  etc. 

Dry  and  pickled  fish  are  received  more  or  less  regularly  throughout  the  year, 
mostly  from  Halifax  and  Lunenburg,  Nova  Scotia.  A  few  cargoes  arrive  from  Yar- 
mouth, Nova  Scotia,  and  occasionally  a  cargo  comes  from  St.  Johns,  Newfoundland. 
The  total  receipts  of  dry  and  pickled  fish  in  1897  amounted  to  33,449,422  pounds, 
from  the  following  localities: 

Poands. 

North  American  British  Possessions 28, 048, 735 

United  States 4,909.141 

All  other  sections 1 .        491, 546 

This  amount  approximated  85  per  cent  of  dry  fish  and  15  per  cent  of  pickled 
fish,  the  proportions  of  dry  fish  by  species  being  90  per  cent  cod,  7  per  cent  haddock, 
and  3  per  cent  hake.  The  proportion  of  a  cargo  of  2,000  quintals  would  be  about 
as  follows:  425  tierces,  100  to  150  drums,  100  boxes,  100  half -boxes.  Tierces  contain 
450  pounds  net,  drums  125  to  140  pounds,  boxes  100  pounds,  half-boxes  50  pounds. 

The  climate  of  Porto  Rico,  with  its  months  of  warm,  damp  weather  and  much 
rain,  is  very  trying  on  dry  figji.  If  not  properly  cured  they  will  soon  turn  red  or 
become  soft  and  otherwise  unmarketable.  Fish  from  the  United  States  would  prob- 
ably have  to  be  cured  harder  than  is  customary  for  home  or  northern  demand.  They 
should  l>e  well  but  not  too  heavily  salted,  and  well  dried.  Small-sized  cod  that  will 
pack  in  tierces  and  drums  without  bending  are  preferred  to  large  fish,  except  for  the 
small  amount  packed  in  boxes,  these  being  for  the  local  city  trade,  in  which  large 
iish  are  desirable.  December,  January,  February,  and  March  are  the  best  months 
for  keeping  fish  in  good  condition  in  Porto  Rico.  The  largest  demand  is  in  January, 
February,  March,  and  April. 

In  past  years  consumers  of  dry  and  pickled  fish  in  Porto  Rico  have  apparently 
been  more  concerned  as  to  prices  than  quality,  much  inferior  fish  being  consequently 
sent  to  this  island.  Natives  often  buy  fish,  if  of  low  price,  that  would  not  be  used 
in  the  United  States.  Occasionally  fish  are  condemned  and  destroyed  by  the  city 
officials.     The  present  indications  point  to  a  demand  for  a  better  quality  of  goods. 

Pickled  fish  are  not  much  used.  Split  herring  are  preferred  to  round,  on  account 
of  keeping  better,  and  bring  $1  a  barrel  more.  Alewives  are  not  desired  and  are 
seldom  received.  Mackerel  are  too  high-priced  to  have  an  extensive  sale,  the  few 
received  being  usually  of  small  size  on  account  of  being  cheaper.  Smoked-herring 
receipts  are  light,  and  comprise  both  '"scaled"  and  'lengthwise"  fish.  Boneless  fish 
are  almost  unknown;  their  introduction  would  be  slow  at  first,  and  only  small  initial 
shipments  would  be  advised. 

The  total  value  of  canned  fish  imported  into  Porto  Rico  in  1897  was  only  $151,408. 
High  prices  and  duties  may  account  for  this  small  amount,  which  consisted  chiefly  of 
sardines  from  Spain,  receipts  from  that  country  having  been  free  of  duty,  except 
when  shipped  under  a  foreign  flag,  which  was  seldom.  If  canned  fish  could  be  fur- 
nished at  a  low  price,  their  sale  would  no  doubt  largely  increase  as  their  good  qualities 
became  more  fully  understood. 
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Imported  fishery  products  may  be  considered  by  ports,  as  follows: 
San  Juan. — ^The  capital  city  of  the  island  has  a  population  of  32,048.  Its  imports 
of  fishery  products  are  exceeded  only  by  those  of  Ponce.  In  1897  the  canned  fish 
imported  amounted  in  value  to  $112,091,  of  which  only  $806  woilh  came  from  the 
United  States.  Boneless  fish  are  occasionally  received  in  small  amounts  by  retail 
grocers.     The  receipts  of  dry  and  pickled  fish  in  1897  were  as  follows: 


From— 

Kilograms. 

Pounds. 

Value. 

British  North  America 

3,380,410 
268,729 
147,901 

7,452,524 
692,446 
326,065 

$439,453 
34,935 
19,227 

United  States 

other  sources 

Total 

3,797,040 

8,371,085 

498,616    1 

Ponce. — ^The  population  of  Ponce  is  27,952.  In  the  matter  of  fish  imports  this 
is  by  far  the  most  important  place  in  Porto  Rico.  The  receipts  for  1897  are  said  to 
be  a- fair  avei*age  of  the  imports  of  late  years,  and  amounted  in  value  to  $1,016,447 
on  dry  and  pickled  fish,  and  $14,406  on  canned  fish. 

The  value  of  dry  and  pickled  fish  received  in  1897  was  as  follows: 

From  British  North  American  Poesessions $771, 303. 52 

United  States '. 234,972.50 

All  others 10, 171. 17 

Total 1,016,447.19 

Imported  dry  fish  consists  principally  of  cod-fish.  Hake  and  haddock  are  said  to 
stand  the  climate  better  than  cod,  but  only  a  small  amount  can  be  disposed  of.  Poor 
cod-fish  is  preferred  to  hake  and  haddock  of  much  better  condition  and  lower  price. 
Of  pickled  fish,  a  few  herring  are  used,  but  seldom  any  alewives.  Split  herring 
bring  $1  a  barrel  more  than  round.  Smoked  herring  are  only  used  to  a  limited 
extent,  ''lengthwise"  being  preferred. 

Canned  fish  are  little  used,  the  amount  imported  in  1897  being  valued  as  follows: 

From  England |8,215 

Spain 5, 808 

United  States 166 

France 184 

Italy 33 

Total 14,406 

Imported  fish  are  usually  distributed  to  the  interior  in  original  packages,  but 
when  goods  are  to  go  over  bad  roads  the  packages  are  opened  by  the  purchaser  and 
the  contents  packed  in  bags,  which  are  carried  by  pack  animals. 

The  marketing  of  crops  has  some  connection  with  the  fish  trade  in  the  securing 
of  return  cargoes  by  vessels  aiTiving  with  cargoes  of  fish.  Coffee  crops  are  moved 
from  the  last  of  October  up  to  June;  sugar  crgps  from  the  last  of  January  until  the 
end  of  May.  In  1899  the  sugar  crop  began  to  move  the  first  part  of  January,  some- 
what earlier  than  usual.  Return  cargoes  can  usually  be  had  from  the  first  of  February 
up  to  the  end  of  April. 
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Mayaguez. — This  city,  with  a  population  of  15,187,  ranks  third  in  its  fishery 
imports,  and  has  for  a  long  time  been  a  receiving  and  distributing  point  for  a  large 
amount  of  imported  fishery  products.  Imported  fish  are  distributed  by  sales  through 
the  interior,  with  occasional  transfers  of  cargoes  to  other  ports  in  which  supplies  are 
needed.     The  receipts  of  dry  and  pickled  fish  in  1897  were  as  follows: 


From — 


Brftieh  North  American  Possessions. 

United  States 

Spain 

Total 


Kilograms. 


2,235,907 

122.903 

2,206 


2,361,016 


Pounds. 


4.929.328 

270,956 

4,863 


5,205,146 


Value. 


t290.587.91 

15,458.39 

286.78 


306,383.06 


The  imports?  of  canned  fish  (chiefly  sardines)  were  comparatively  unimportant, 
being  valued  at  only  $19,732,  of  which  $19,517  worth  came  from  Spain.  Boneless 
fish  are  unknown,  but  dealers  express  a  desire  for  experimental  lots,  well  cured,  and 
hope  to  create  a  demand  for  boneless  and  canned  fish,  but  do  not  encourage  large 
shipments  at  first. 

The  best  months  for  meeting  with  a  good  demand  are  January,  February,  March, 
and  April.  Shipments  by  the  New  York  and  Porto  Rico  Steamship  Line  can  be  made 
three  times  a  month.  These  steamers  do  a  freight  and  passenger  business,  making 
regular  calls  at  Mayaguez,  San  Juan,  and  Ponce,  and  if  there  is  suflicient  inducement 
landings  are  made  at  Arecibo,  Aguadilla,  and  Arroyo. 

When  c^irgo  shipments  by  sail  are  made,  return  cargoes  of  sugar  and  molasses 
can  generally  be  secured  from  the  month  of  February  to  and  including  August.  At 
the  time  this  port  was  visited,  during  the  latter  part  of  January,  1899,  no  cargo  lots 
of  fish  had  been  received  for  some  time,  and  the  freight  rates  by  steamer  only  could 
l>e  given.  These  were:  For  sugar  in  hogsheads  22  cents  per  100  pounds,  and  18 
cents  per  100  pounds  when  in  bags.  These  rates  are  somewhat  higher  than  in  the 
previous  year. 

Wholesale  values  of  dry  cod  (per  100  pounds)  for  the  past  three  years  are  here 
shown  l)y  months,  as  ascertained  from  the  l)ooks  of  dealers  at  Mayaguez: 


Month. 


January ... 
Febniary . . 

Maix'h 

April  ...... 

May 

June 

July 

August 

September. 

October 

November . 
December  . 


Average  - 


r 


1897. 


$5.50 


5.00 
4.50 
5.50 
6.25 
5.50 
4.50 
8.75 
9.00 
7.00 
6.00 


6.124 


$5.50 
6.00 
5.50 
6.00 
7.00 
8.00 
7.00 
5.00 
5.50 
6. -25 
6.00 
6.50 


6.20 


18d8. 


16.00 
7.00 
7.00 
7.50 
9.25 

10.50 
8.25 


10.50 
10.00 
8.25 


During  January,  1899,  the  market  was  as  follows: 

Cod-fish,  $8  i)er  100  i)Ounds;  hake,  $5  to*$6  jHir  100  pounds. 

Haddock,  $7  per  100  pounds;  pollock,  $5  to  $6  per  100  pounds. 

Pickled  herring,  $4  to  |6  i>er  barrel  for  round  and  split;  the  latter  $1  a  barrel  more  than  round. 

Sardines  in  oil  or  mustard,  in  J-pound  boxes,  70  to  90  cents  a  dozen. 
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Areciho. — The  population  of  Arecibo  is  8,008.     In  the  imports  of  dry  and  pickled 
fish  this  city  ranks  fourth  in  the  amount  of  value,  which  in  1897  were  as  follows: 


From— 

Kilograms. 

Pounds. 

Value. 

British  North  American  Poescssions  . . 
United  States 

1,173,279 
7,673 

2,586,636 
16,916 

$152,426.27 
997.49 

Total \.... 

1,180,952 

2,603,552 

153,423.76 

Canned  fish  imports  were  all  from  Spain,  amounting  to  $2,333. 

Of  the  dry  fish  handled,  some  26  per  cent  additional  to  the  above  was  received 
from  the  San  Juan  and  Ponce  importers.  The  original  importers  of  the  several  ports 
draw  on  or  supply  each  other  according  to  the  condition  of  the  trade.  The  imports 
for  1897  are  said  to  have  been  on  an  average  with  those  of  past  years.  The  principal 
fishery  imports  consisted  of  small-sized  dry  cod  from  Nova  Scotia. 

AgnadiUa, — This  place  has  a  population  of  6,425  and  is  of  considerable  impor- 
tance as  a  distributing  point  for  the  surrounding  country.  The  fish  handled  annually 
is  stated  to  amount  to  about  2,600^tierces  of  dry  cod,  500  barrels  of  pickled  herring, 
and  a  small  quantity  of  smoked  and  canned  fish.  Very  little  is  imported  direct,  the 
supplies  in  general  being  bought  as  needed  from  importers  at  Ponce,  San  Juan,  and 
Mayaguez.  Occasionally  small  orders  are  sent  to  the  United  States.  The  direct 
imports  of  fish  in  1897  amounted  to  19,965  kilograms,  or  44,015  pounds;  $2,595  worth 
of  dry  fish  came  from  New  York  and  $2,845  worth  of  canned  fish  from  Spain.  Nearly 
all  dry  fish  handled  are  quite  small,  these  being  preferred  to  those  of  medium  size. 

Boneless  fish  are  unknown,  and  canned  fish  of  American  pack  are  seldom  used. 
Dealei*s  express  a  desire  to  increase  their  business  with  the  United  States,  in  the 
ho|X5  of  receiving  a  better  class  of  goods,  adapted  to  their  trying  climate,  the  losses 
from  fish  turning  red  and  spoiling  being  considerable. 

•  Arroyo, — This  is  the  port  of  entry  for  the  southeastern  part  of  the  island  and  has 
a  population  of  2,137.  Dry  and  pickled  fish  are  largely  used  and  distributed  through 
the  interior,  the  monthly  receipts  averaging  120  tierces  of  dry  fish.  Most  of  the  fish 
products  come  from  importers  at  Ponce,  the  direct  imports  being  small,  as  shown  by 
the  custom-house  records  during  the  past  six  yeai's,  as  follows: 


Year. 

Kilograms. 

Pounds. 

Value. 

1893 

None. 

1,482 
32,331 

6,350 
None. 
60,11§ 

None. 
3,267 
71,278 
13,999 
None. 
132,583 

> 

1894 

Si48    1 

t    1895 

5,203 
825 

1896 

1897 

1896 

7,815 

The  imports  in  1894  were  all  from  the  United  States,  those  for  the  other  yeai's 
were  from  Nova  Scotia.  The  only  direct  import  in  1898  comprised  200  tierces  and 
3  boxes  of  cod-fish  and  100  barrels  of  herring,  from  Lunenburg,  Npva  Scotia, 
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STATISTICS. 

Imported  fishery  producti^  being  next  to  the  largest  in  value  of  all  the  imports  of 
Porto  Rico,  the  following  statistical  tables  will  be  found  of  much  interest  and  impor- 
tanc^e.  The  records  were  taken  from  the  original  entries  at  the  several  custom-houses 
of  the  island.  In  all  cases  where  value  is  given  it  is  on  a  basis  of  Spanish  paper 
money,  which  has  had  a  fluctuating  value,  the  average  during  the  time  shown  in  the 
tables  being  some  60  cents  on  a  dollar  for  gold. 

Table  ahmmng^  from  countries  received  and  by  porta  of  entry,  the  quantity,  lvalue,  and  duty  jniid  <m  Juthery 

products  imported  into  Porto  Rico  in  1897. 


Imported  from— 

Ports  of  entry. 

Dry,  pickled,  and 
smoked  fish. 

Canned  fish.              Shellfish.     |                Total. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs.  1  Value.  [        Lbs. 

Value. 

British  North  Amer- 

Ponce  

San  Juan 

5'^'!fS".:::: 

Total 

Ponce 

San  Juan 

Aguadilla.'.'!! 
Arecibo 

Total 

San  Juan 

San  Juan 

San  Juan 

Ponce  

San  Juan 

MavofTuez 

13,0e0,247 
7,462,524 
4,929,328 
2,5>16,636 

$771,303.52 
439,463.30 
290.687.91 
152,526.27 

13,080,247 
7.452,524 
4,929,32a- 
2,586,636 

$771  303  52 

lean  provinces. 

!!!!!!!!!!!!!!!!!: 

439,453.30 

290,587.91 
152,526  27 

28,048,735 

1,653.871.00 

28.048.735 

1.653.871  00 

^ 

United  States 

3,984,809 

592,446 

270.955 

44,015 

16,916 

234,972.50 

34,934.77 

15,458.39 

2.595.45 

997.49 

732 

3,554 

44 

$166.03 

806.00 

10.00 

3, 985, 641 

235,138-50 

253 

18.00 

596,253 

270,999 

44,015 

16,916 

35,748.77 

15,468.89 

2,595.46 

997  49 





4,909,141 

288,968.60 

4,330 

982.00 

2^\ 

8.00 

4,913,724 

289,948.60 

Norway 

Sweden                .  . 

97,95S 

41.445 

862 

5,776.29 

2,443.87 

50.83 

97,958 

41,445 

862 

5  776  29 

!!!!!!!!!!!!::::;: 

2  443  87 

Scotland 

.V)  »» 

France 

5,366 
288 

316.42 
14.04 

811 

8,;v>3 

901 

181.00 

1,894.50 

205.00 

6,177 

8.591 

901 

500.42 

1  908  54 

205  00 

Total 

Ponco  

6,604 

330.46 

10,068 

2,283.50 

15,672 

2.613  96 

Spain 

26,609 
479,790 
124,766 
12.544 
10,287 

5.808.0a 
108,814.50 
19,517.00 
2,846.00 
2,333.00 

25,609 
641,426 
129,629 
12,544 
10,287 

5,808  00 

San  Juan 

Mavaguez 

Aguadilla 

161,636 
4,863 

9,681.21 
286.78 

lis  345  71 

19, 80S.  78 

2  845  OC 

Arecibo      .  . 

2,838.00 

Total 

Ponce  

166,499 

9,817.99 

652,996 

139,317.50 

819,495 

149,135.49 

Italv            

1 

148 
168 

3;?.50 
88.00 

148 
2,196 

33  SO 

San  Juan 

Total 

Ponce  

San Juan  

Total 

San  Juan 

f Ponce  

San  Juan 

mayaguez.... 

Aguadilla.... 
(Arecibo 

Grand  total. 

2,028 

119.60 

157  60 

2,028 

119.60 

316 

71.50 

2,344 

191  10 



Kn^laiid 

155,252 
218 

9,854.73 
12.87 

36,222 
1,534 

8,215.30 
348.00 

191,474 
1,752 

18,070.03 
360  87 

155,470 

9,867.60 

37,756 

8,563.30 

193,226 

18,430.90 



21,680 

1,278.42 

842 

191.00 

22.622 

1  469  42 



Total« 

17,225,674 
8,371,035 
5,205,146 
44,015 
2,603,^2 

1,016,447.17 

493,615.20 

306,333.08 

2,695.46 

153,528.76 

63,522 
494,241 
125,714 
12,544 
10,287 

14,406.80 
112,092.00 

19,732.00 
2,333.00 
2,845.00 

"253' 

"*8.*66' 

17,289.196 
8.866,529 
6,330,860 
56,559 
2,613,839 

1,030,8133.97 
605,715.20 
326  OCS  OR 

5,440  45 
156,N*i6.76 

33,449,422 

1,972,514.66 

706,308 

151,408.80  1    253 

8.00 

34,156,963 

2,123.931.46 
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Tnbff  fhrnphufy  from  countries  received^  the  quantity  and  value  of  fishery  products  imported  into  Porto  Rico 

dunng  189S,  1894,  1895,  1896,  and  1897. 


Imported  from— 

Dry,  pickled,  and 
smoked  fish. 

Canned  flsh. 

Sheliash. 
Lbs.  lvalue. 

Total. 

Lbs. 

Value. 

Lbs. 

Value. 

Lbs. 

Value. 

1899. 

British  North  American  provinces . 
United  States 

20,538,095 
786,264 
24,079 

$1,211,070.77 
46,304.70 
1,419.86 

20,538,095 

819,045 

24,079 

2,526 

456,631 

11.267 

50,764 

$1,211,070.77 

63,966.20 

1,419.86 

1,995.50 

61,686.19 

1,711.44 

83,781 

$7,661.50 

Norway  and  Sweden 

Ftancc 

2,626 

148,896 

6,510 

1,364 

1,995.50 

33,769.00 

1,476.50 

807.00 

Spain 

299,235 
2,747 
49,410 

17,645.03 

161.98 

2,913.56 

7,600 
2,010 

$272.16 
72.96 

England 

Oennany  .          .      . 

8,220.56 

Total 

21,698,830 

1,279,616.90 

193,067 

46,209.60 

9,510 

345.12 

21,901,407 

1,326,070.62 

1894. 

British  North  American  provinces . 
United  8tates 

21,804,202 

3,365,890 

23,788 

1,281 

124,003 

317 

772 

61,476 

1,285,729.38 

197,886.91 

1,402.70 

75.63 

7,812.11 

18.72 

46.60 

3,035.37 

21,W4,202 

3,441,009 

25,875 

18,942 

676,840 

317 

23,420 

64,444 

1,512 

1,286,729.38 

217,14L01 

1  460  30 

84,854 

19,244.50 

266 

1,687 

3,858 

110 

9.60 

57.60 

140.00 

4.00 

Norway  and  Sweden , 

France 

13,803 
662,727 

3,180.50 
126,386.60 

3,346.03 

132,672.61 

18.72 

Spain                 

Italy 

England                

22,648 
2,968 
1,612 

5,136.50 
673.00 
343.00 

6  182  00 

Germany , , .-, .  ■, 

3,708.37 
343  00 

Holland'    

Total    

25,361,729 

1,496,506.22 

678,612 

153,884.00 

6,820 

2n.20 

26,046,061 

1,649,601.42 

1896. 

Briliih  North  American  provinces. 

27,291,194 

1,696,238 

71,967 

1,609,281.05 

100,022.13 

4,244.07 

27,291,194 

1,698,383 

71,957 

5,337 

1,244,921 

172 

3,942 

7,162 

16, 8M 

1,609,281.05 
100,469.15 

Tnited  States 

1,938 

439.50 

207 

7.62 

Norway  and  Sweden 

4,244.07 

1,210.50 

270,137.37- 

France              .              

6,837 

1,173,526 

172 

1,781 

2,072 

1,210.60 

266,151.50 

39.00 

404.00 

470.00 

Spain               

61,616 

3,627.89 

9,879 

358.48 

Italy 

39.00 

England 

2,161 
5,090 
16,854 

127.40 
300.17 
998.85 

531.40 

(Jerniany 

770.17 

DenmaxK        .   .        

993.85 

Total 

29,  f 45, 010 

1,718,596.06 

1,184,826 

268,714.50 

10,086 

366.00 

30,339,922 

1,987,676.56 

1896. 

British  North  American  provinces. 
French  North  American  provinces. 

26,399,153 

154,919 

1,606,638 

101,355 

12,875 

190,411 

1,556,680.06 
9,135.10 
94,732.82 
5,976.62 
759.20 
11,227.97 

26,399,153 

164,919 

1,621,697 

101,355 

22,203 

737,510 

79 

9,665 

36,691 

24 

45,195 

802 

1,556,680.06 
9,135.10 
98, 135. 96 

Cnit«l  States 

14,976 

3,896.50 

183 

6.64 

Vorwa V  and  Sweden 

6,976.62 
2  874.70 

Fnnce     

9,328 

647,048 

79 

8,003 

794 

2,115.50 

124,068.50 

18.00 

1,815.00 

180.00 

Spain  

61 

1.84 

135, 298. 31 

Italy                     

18  00 

EmcUnd 

1,662 

35,797 

24 

46.195 

98.02 
2,110.81 

12.35 
2,665.00 

1,913.02 

Germany             

2,290.81 

Denmark   

12.35 

Venezuela 

.   .. 

2,665.00 
10.96 

Cuba 

302 

10.96 

Total      

28,647,929 

1,683,397.95 

680,228 

131,593.50 

536 

19.44 

29,128,693 

1,815,010.89 

1897. 

Britiih  North  American  provinces. 

28,048,735 

4,909,141 

97,958 

41,445 

862 

6.604 

166,499 

2,028 

155,470 

21.680 

1,663,871.00 

288,958.60 

6,776.29 

2,443.87 

50.83 

330.46 

9,817.99 

119.60 

9,867.60 

1,278.42 

28,048,735 

4,913,724 

97,958 

41,445 

862 

15,672 

819,495 

2,344 

193,226 

22,522 

1,653,871.00 

Tnited  States     

4,330 

982.00 

253 

8.00 

289,948.60 

Norway 

5,776.29 

Sweden - 

2,443.87 

(Scotland        

50.83 

FnnoQ 

10,068 
652,996 

316 
37,756 

842 

2,283.50 

139,317.50 

71.50 

8,563.30 

191.00 

2, 613. 96 

Srain                 

149, 135. 49 

iSiSr ::.! 

191.10 

Eni^and              

18,430.90 

O^noany              .   rr  

1,469.42 

Total            

83,449,422 

1,972,614.66 

706,308 

161,408.80 

263 

8.00 

34,166,983 

2,123,981.46 
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In  the  following  table  are  given  the  quantity  and  value  of  fish  and  fishery 
products  imported  by  Porto  Rieo  during  o^lcndar  year  1899.  The  figurei^  are  those 
of  the  division  of  customs  and  insular  affairs,  War  Department,  and  were  published 
in  the  bulletins  giving  a  monthly  summary  of  commerce  of  the  island  of  Porto  Rico. 
No  figures  are  available  for  the  year  1898. 


Imported  from— 


Germany 

United  States 

France 

Spain 

Italy 

Canada  and  Nova  Scotia  . 
Cuba : 


January. 
Lbf).  Value. 


221,898 
17,046 
69,576 


309,586 


Total. 


606,106 


99,195. 

673 

4,467 


11.423 


February. 
LbB.  Value. 


2,200 
810,457 


8,331 

736 

1,919,028 


26,758  2,240,752 


1120 
14,566 


721 

212 

64,813 


March. 
Lbe.  Value. 


1,654 
246,438 


85,124 


1,940.666 
960 


79.932 


2,273,732 


April. 


Lbs.  Value. 


$80  I 
9,076  I 


276,664 


6,094 


36,260 


78,320  ;    2,017,881 
28    


92,698  j    2.360,805 


f  10. 932 


1,8 


81,219 


Imported  from— 

May 

Lbs. 

Value. 

June 

July. 

August. 

Lb«. 

Value. 

Lbs. 

Value. 

$127 

1,W1 

23,230 

20 

Lbs. 
1,885 

Value. 

Germany 

780 

$62 

4,167 

$232 

1,088 

43,230 

823,228 

41 

$182 

United  Kingdom 

United  States    

674,247 
11,600 
9.764 

18,^7 

1,212 

513 

996,448 

W2 

80,610 

15,981 
24 

i.im 



519.301 

297 

61,390 

745 

820,432 



14,360 

France 

42 

Spain                           

744 

Italy 

865 
1,898,033 

249 
71.243 

201 

Canada  and  Nova  Scotia .... 

1,475.709 

58,783 

4i8.947 

14,437 

338,93 

Total 

2,072,100 

73,917 

1,450,014 

'31,^ 

2,766,485 

96,810 

1,424,050 

49.417 

ImiK»rte<l  from— 


Germany 

United  Kingdom 

United  States 

France  

Spain 

Italy 

Canada  and  Nova  Scotia . 
Cuba 


Total . 


September. 


Octolwr. 


November. 


Dccemljer. 


Total. 


LhK.      I  Value.        Lbs.        Value.        Lbs.       Value.        Lbs.      I  Value. 


I 


Lbs. 


Value. 


$27 


2,015  I 


$154 


92,  WO 
13.025 
11,247 


2,368 
518 
461 


674,628     20,905 


792,090  I  24,282 


605,717 

26 

42,715 


1,080.653 


23,*44  i 

5  i 

2,224  I 


52,294  i 
471 


$976  I 
73 


179,824  $10,742 


36,078 


1,731,126  I  61,805 


125,  aie 


178,111 


3,513 


M7 
"44*638" 


4,662 


225,009 


136 
'i,"589' 


14.139  $951 

43,230  I      1,941 

4,927,356  '  163,117 

43,347  2,567 


335.564 

2.346 

12,755,437 

960 


17.411 


457,945 

28 


18,127.379  I  634,560 
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THE  FISHES  OF  PORTO  RICO. 


By  barton  W.  EVERMANN  and  MILLARD  C.  MARSH. 


INTRODUCTION. 

In  preparing  this  report  upon  the  fishen  of  Porto  Rico  it  seemed  desirable  to 
include  not  only  those  obtained  by  us,  but  to  give  diagnoses  of  all  the  families  and 
genera  and  detailed  descriptions  of  all  the  species  now  known  from  those  waters. 
That  the  species  may  be  readily  determined  we  have  given  very  full  keys  leading  to 
the  definite  identification  of  each,  including  certain  genera  and  species  which,  though 
not  yet  actually  known  from  Porto  Rican  waters,  may  hereafter  be  found  to  occur 
there.  The  unrecorded  geneni  and  species  are,  however,  not  numbered  in  the  keys. 
The  keys  to  the  families  are  also  of  the  same  character. 

The  keys  and  all  the  diagnoses  of  families  and  genem  are  adapted  from  ''The 
Fishes  of  North  and  Middle  America,"  by  Joixlan  &  Evermann,  which  work  we  have 
followed  in  the  armngement  and  sequence  of  genera  and  species. 

The  descriptions  of  all  the  species  of  which  we  have  specimens  have  either  been 
wholly  from  Porto  Rican  material  or  verified  upon  specimens  from  that  island,  and 
in  the  majority  of  cases  the  color  des<*riptions  are  from  living  specimens. 

The  common  names  inclosed  in  quotation  marks  are  the  names  by  which  the 
species  are  known  in  Porto  Rico.  The  other  common  names  are  those  by  which  the 
species  are  known  at  Key  West  or  elsewhere. 

It  has  not  been  the  intention  to  give  much  synonymy.  In  every  case  reference 
is  made  to  the  original  description  of  each  si)ecies,  to  all  original  synonyms,  to  Poey's 
and  Stahl's  papers  on  Porto  Riciin  fishes,  and  to  Jordan  &  Evermann's  **  Fishes  of 
North  and  Middle  America.''  The  locality  named  at  the  end  of  each  reference  is  that 
from  which  the  type  of  the  species  came. 

Of  the  49  colored  plates,  33  were  made  by  Mr.  A.  H.  Baldwin,  and  16  by  Mr. 
C.  B.  Hudson.  All  those  by  Mr.  Baldwin  were  painted  on  board  the  Fish  Ilawk^  the 
fish  being  placed  in  an  aquarium  jis  soon  as  (»aught  and  the  life  colors  gotten  before 
they  had  undergone  any  appreciable  change. 

Among  the  fishes  painted  from  life  by  Mr.  Hudson  at  Key  West,  Fla.,  in  the 
winter  of  IBi^T-OH,  are  16  species  which  oc^ur  in  Porto  Rico,  and  his  paintings  of 
those  are  used  in  this  report.  The  fish  were  selected  from  those  (usually  a  large 
number)  brought  in  by  the  fishermen  in  the  live- wells  of  their  boats  and  transferred 
to  a  large  aquarium  on  the  pier  only  a  few  feet  distant  from  the  fishing  boats,  where 
they  were  kept  in  as  nearly  a  normal  condition  as  possible  while  being  painted.  We 
can  not  give  too  high  praise  to  the  artists,  Mr.  Hudson  and  Mr.  Baldwin,  for  the  care 
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and  fidelity  with  which  they  have  done  their  work.  All  who  are  familiar  with  the 
life-eoloi*s  of  the  species  and  who  have  seen  the^e  paintings  have  been  struck  with 
their  accuracy,  both  as  to  color  and  structural  detail. 

The  lithographers,  Messrs.  Julius  Bien  &  Co.,  have  given  faithful  and  satisfactory 
reproductions  of  the  originals. 

Besides  the  colored  plates  of  49  species,  115  drawings  were  to  be  reproduced,  each 
5.25  inches  long,  as  cuts  illustrating  the  text.  But  as  these  pages  were  being  written 
all  of  these  dmwings  were  destroyed  by  tire  in  New  York.  Steps  were  at  once  taken 
to  have  the  28  new  species  redrawn.  Some  of  the  others  can  not  l>e  replaced,  but  8'J 
of  them  had  recently  been  reproduced  in  the  ''  Fishes  of  North  and  Middle  Americ*a," 
by  Jordan  &  Evermann,  and  through  the  courtesy  of  the  U.  S.  National  Museum  the 
same  blocks  are  used  for  illustrating  this  report,  but  we  were  thus  compelled  to 
have  them  appear  4.25  inches  long  instead  of  5.25  inches,  as  originally  intended. 

Another  serious  loss  was  incurred  by  the  burning  of  the  model  and  training 
school  at  San  Juan,  July  1,  resulting  in  the  total  destruction  of  a  valuable  collection 
of  fishes  made  in  the  vicinity  of  San  Juan  by  Mr.  Oscar  Riddle,  and  his  notes  upon 
them,  both  of  which  he  was  al>out  sending  for  use  in  preparing  the  present  paper. 

As  already  stated,  the  investigations  of  the  Fish  Commission  in  Porto  Rican 
waters,  though  extending  over  about  forty -five  days  and  really  embracing  not  over 
thirty-eight  days  of  actual  work,  resulted  in  adding  to  the  known  fish  fauna  of  the 
island  nearly  200  species,  among  which  were  3  genera  and  33  species  A\'hich  are  new 
to  science.  The  3  new  genera  and  20  of  the  new  species  were  described  by  the  present 
writers  in  the  Annual  Report  of  the  U.  S.  Fish  Commission  for  18D9.' 

One  of  the  new  eels  {Aphthahalchthys  carihhem)^  the  type  of  which  was  collected 
by  Mr.  G.  M.  (xray,  was  described  by  Drs.  Gill  and  Smith  in  Science  for  June  22, 1900.* 

The  following  is  a  full  list  of  the  new  genera  and  species  resulting  from  these 
investigations.  Those  which  appear  for  the  first  time  in  this  report  are  indicated  by 
the  star.  The  number  following  each  name  is  that  which  the  type  specimen  bears  on  the 
register  of  the  U.  S.  National  Museum,  in  which  all  the  types  are  deposited.  Cotypes 
of  species  of  which  duplicate  specimens  were  obtained  are  in  the  reserve  series  of  the 
U.  S.  Fish  Commission  and  in  the  Museum  of  Leland  Stanford  Junior  Universitv. 


Species. 


Aphthalmlchthys  Caribbean 

Sphaeebranchus  ophioneus* 

Lycodontis  albimentis* 

Lycondontis  jordani 

Stolephorus  lyolepis  * 

Stolephonis  gilberti 

Stolephorus  garmani 

Apogon  selllcauda* 

Mycteroperca  bowerei  * 

Prionodes  baldwini 

Neoratenis  megalophthalmus*. 

Calamus  kendalli 

DoratoDotus  deeoriH 

Scorpcena  albifinibria  * 

Scorpsena  bergli* 

Pontinus  beanonim  * 

Sicydlum  caguitte 

Qobius  bayamonensLs 


Type  No. 


49526 
49527 
49358 
49528 
49359 
49360 
49529 
49530 
49361 
49531 
49362 
49363 
49532 
49533 
49534 
49364 
49365 


Species. 

Type  No. 

Bollmannia  boqueronenpis 

49366 

Microgobius  meeki 

Gillia« 

49367 

Gillias  jordani 

49368 
49369 
49370 
49371 

Malacoctenus  culebree 

Malacoctenus  moorci 

Malacoctenus  puertoricenws 

Auchenopterus  albicaudus 

49373 

Auchenopterus  fajardo 

49376 

Auchenopterus  rubescens 

49374 

Auchenopterus  clngulatus 

Auchenistius 

49375 

Aucheniatiua  stahli 

49372 

CoralllozetUH 

Coralliozetus  cardonae 

49377 

Emblemariapandionis* 

49535 

Citharichth  VH  arenaceus  * 

49536 

Halleutichthys  smithii  * 

49687 

*  Description  of  new  genera  and  8iK»cies  of  finhes  from  Porto  Rico.  <Report  V.  S.  Fish  Com. 
1899  (DecemWr  19),  351-362. 

*The  Moringuoid  Eels  in  American  Waters,  bv  The(».  (rill  and  H.  M.  Smith.  <Science,  N.  S., 
vol.  XI,  No.  286,  pp.  973-974,  June  22,  1900. 
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The  total  number  of  fishes  now  known  from  Porto  Rican  waters  is  291  species. 
Prior  to  the  investigations  by  the  U.  S.  Fish  Commission  the  number  was  99.  Of 
the  '291  species,  263  were  obtained  by  us,  and  of  this  number  83  species  proved  to  be 
new,  which  is  more  than  12.5  per  cent  of  the  species  collected  by  us,  or  11.3  per  cent 
of  the  entire  known  fish  fauna  of  the  island. 

The  291  species  represent  76  families  and  165  genera,  3  of  the  latter  being  new. 
The  majority  of  the  families  and  genera  are  represented  by  but  few  species  each. 
Among  the  families  with  largest  representation  are  the  grunts  {H(m)ivlidcB)^  with  17 
species;  the  sea  basses  and  groupers  {Ser^'aiiidw)^  with  16  species;  the  pampanos  {Car- 
angidcv)  and  parrot-fishes (/^^a/*/^),  with  15  species  each;  and  the  blennies  {Blenniidoe) 
and  gobies  ( Gobiidce)^  with  14  species  each.  The  snappers  {LtttianidcBJ^Lre  represented 
by  1 1  species.  The  largest  genera  are  Spansonuiy  with  11  species;  Neoin(Bnw^  with  10; 
/Apmw/o^iand/SfoZe^AoTnAs,  withSeach;  and  Cara7i4z^,  Sem'pwna^  Bind  Aiu)he7iapteriLS^  with 
5  each.     Several  families  and  many  genera  are  represented  by  a  single  species  each. 

The  food-fishes  of  the  island  are  numerous  as  to  species,  but  only  fairly  abundant 
as  to  individuals.  The  absence  of  extensive  shoals  or  banks  about  the  island,  the  com- 
paratively limited  area  of  shallow  water  about  the  river  mouths,  and  the  fewness  and 
small  size  of  the  bays,  are  evidence  that  there  can  not  be  suitable  feeding-grounds 
such  as  could  support  large  numbers  of  commercial  fishes.  The  number  of  species  of 
tishes  used  as  food  is,  however,  large,  as  is  shown  in  the  chapter  on  the  cx)mmercial 
fisheries  of  the  island. 

A  comparison  of  the  fish  fauna  of  Porto  Rico  with  that  of  Cuba  and  other 
neighboring  regions  will  prove  interesting.  Poey  records  499  species  from  Cuba, 
301  of  which  have  not  been  taken  in  Porto  Rico.  Of  the  291  species  known  from 
Porto  Rico,  198  are  common  to  it  and  Cuba,  while  93  of  them  are  not  known  from 
Cuba. 

The  number  of  species  known  from  the  Florida  Keys  is  almost  exactly  the  same 
as  the  number  recorded  from  Poi*to  Rico.  With  few  exceptions  the  food-fishes 
found  at  Key  West,  Habana,  and  Porto  Rico  are  identical,  and  the  same  is  true  for 
Jamaica,  from  which  Jordan  &  Rutter  give  a  list  of  197  species.  Of  these,  45  were 
not  obtained  b}'  us,  and  of  our  291  species,  139  were  not  listed  by  them  from  Jamaica. 

The  species  common  to  Key  West,  Habana,  Jamaica,  and  Porto  Rico,  however, 
show  that  those  four  regions  belong  to  one  fauna — the  West  Indian.  It  is  true  that 
at  Key  West  are  found  a  number  of  species  which  are  not  yet  known  from  the  West 
Indies,  and  which  probably  do  not  occur  among  them,  but  they  are  mostly  stragglers 
or  the  peripheral  species  of  the  faunas  of  the  Gulf  and  the  coast  of  the  South  Atlantic 
States. 

Another  remarkable  feature  of  the  Porto  Rican  fish  fauna  is  the  paucity  in  the 
representation  of  the  cyprinodonts.  The  family  PimMUdcB  is  a  large  one,  and  in  most 
of  our  tropical  waters  it  is  represented  by  many  species.  From  Florida  21  species 
of  this  family  are  recognized,  but  only  2  are  known  from  Porto  Rico.  This  great 
difference  is  doubtless  largely  due  to  the  marked  difference  in  the  character  of  the 
onvironment.  The  Pceciliidm  are  chiefly  fishes  of  brackish  water  and  mud  bottom, 
(x>nditions  adequately  met  in  Florida,  but  almost  entirely  absent  from  Porto  Rico. 
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KET  TO  THE  FAMILIES  OF  FI8HE8  BEVBESENTED  IN  WEST  INDIAN  WATERSJ 

I. — Ventral  Fins  Presknt,  Abdominal. 

A.  Back  with  an  adipose  fin  behind  the  single-rayed  dorHal  fin. 

B.  Head  with  4  to  8  long  barbels  about  the  mouth  and  nostrils SiLURiitiK. 

BB.  Head  without  barbels  as  described  above. 

C.  Sides  of  body  without  photophores  or  luminous  glands;  no  Imrliel  at  throat. 

D.  Pseudobranchifie  present. 

E.  Maxillary  very  narrow,  rudimentary,  or  obsolete;  hypocoracoids  not  divergent SvnodontidjE. 

EE.  Maxillary  well  developed,  dilated  behind;  pectoral  normal;  hypocoracoids  mostly  divergent Ai'LOpid-f.. 

DD.  Psoudobranchise  absent. 

F.  Pectoral  undivided,  subhumeral;  pseudobranchis  absent Benthosauridjl 

FF.  Pectoral  rays  elongate,  arranged  in  two  groups Bath  vpTERoiDin.K. 

CC.  Sides  of  body  with  photophores  more  or  less  developed.    Barbel  at  throat  present,  very  long:  body  naked. 

,  A8TRONK8THID.K. 

G.  Vertebral  spines  projecting  through  skin  of  back  before  dorsal  fin;  body  short  and  deep,  greatly  compressed. 

Sternoptychid*. 
GG.  Vertebral  spines  not  exserted  in  front  of  dorsal. 
H.  Pseudobranchiffi  present. 
I.  Premaxillaries  forming  entire  margin  of  upper  jaw;  body  scaly;  opercular  apparatus  complete. 

J.  Form  elongate,  the  snout  pointed,  barracuda-like;  photophores  very  small Paralepidid^ 

JJ.  Form  oblong,  the  snout  not  much  produced;  photophores  conspicuous M vctophid.k. 

II.  Premaxillaries  not  forming  the  whole  margin  of  upper  jaw,  the  maxillary  entering  into  it;  body  naked;  opercular 

apparatus  incomplete M  aurolocid.*, 

HH.  Pseudobranchife  absent;  mouth  large,  with  canine  teeth;  scales  deciduous  or  wanting CHAULiODONTiDiiL 

AA.  Back  without  adipose  fin. 

B.  Dorsal  fin  single,  made  up  of  rays,  and  not  preceded  by  a  series  of  free  spines  or  followed  by  flnleta. 

C.  Tail  evidently  strongly  heterocercal;  scales  ganoid;  no  gular  plate;  dorsal  fin  short Lepisosteid.^ 

CC.  Tail  not  evidently  heterocercal. 

D.  Tail  tapering  to  a  point,  without  caudal  fin;  anal  fin  very  long,  of  about  200  rays;  body  scaly Halosaurid.k. 

DD.  Tail  not  tapering  to  a  point;  caudal  fin  developed. 

£.  Body  naked. 

F.  Throat  Mrith  a  long  barbel;  no  caudal  filament;  mouth  large. 

G.  Barbel  free  at  tip Stomiati  d.*:. 

QG.  Barbel  connecting  throat  with  symphysis  of  lower  jaw M  alacostbid.i^:. 

FF.  Throat  without  barbel. 

H.  Caudal  fin  vdth  a  long  filament;  body  elongate;  mouth  very  small Fistulariid.k. 

HH.  Caudal  fin  without  filament.    Pectorals  present Rondeletiid.r. 

EE.  Body  scaly. 

I.  Head  with  a  large  divided  luminous  plate  in  place  of  eyes Ipnopid.«. 

II.  Head  with  normally  developed  eyes. 

J.  Anal  fin  Mrith  many  spines;  mouth  toothless,  sucker-like LipogbnyidwE. 

JJ.  Anal  fin  without  distinct  spines. 

K.  Pectoral  fins  inserted  high,  near  axis  of  body;  lower  pharyngeals  united;  lateral  line  along  side  of  belly. 

L.  Jaws  each  with  long  sharp  teeth  mixed  with  smaller  ones E8ocid.k. 

LL.  Jaws  with  small  equal,  conic  or  tricuspid  teeth. 

M.  Lower  jaw  more  or  less  produced;  teeth  tricuspid Hemiramphidjr. 

MM.  Lower  jaw  a  little  produced;  teeth  conic;  pectoral  elongate,  forming  an  o.rgan  of  fliglit Exoc<ktid«. 

KK.  Pectoral  fins  inserted  below  axis  of  body;  lower  pharyngeals  separate. 

N.  Phosphorescent  spots  present;  teeth  unequal Ch  auliodontidje. 

NN.  Phosphorescent  spots  none. 

O.  Head  scaly,  more  or  less. 

P.  Maxillaries  connate  with  premarlUaries;  jaws  long SynodontidjE, 

PP.  Maxillaries  distinct;  upper  jaw  protractile.  Its  margin  formed  by  premaxillaries  alone;  no  lateral  line.PtKciLiiD^K. 
OO.  Head  naked. 

Q.  Dorsal  fin  inserted  more  or  less  before  anal  (rarely  slightly  behind  it);  shore  fishes  or  river  fishes,  usually  silvery 
in  coloration  and  Mrith  skeleton  firm;  air-bladder  well  developed. 

R.  Gular  plate  present,  between  branches  of  lower  jaw;  mouth  large;  teeth  present,  all  pointed;  axillary  scales  and 

sheaths  large Elopid*. 

RR.  Gular  plate  none. 

S.  Lateral  line  well  developed;  mouth  small,  horizontal;  posterior  part  of  tongue  and  roof  of  mouth  covered  with 

coarse-paved  teeth ALBrLiDJt. 

SS.  Lateral  line  wanting;  no  gular  plate. 

T.  Mouth  moderate,  terminal,  the  maxillary  of  about  3  pieces;  stomach  not  gizzard-like Clupeibje. 

TT.  Mouth  subinferior,  very  large,  below  a  tapering,  pig-like  snout;  maxillary  very  long Engraulididje, 

QQ.  Dorsal  fin  posterior,  opposite  anal;  deep-sea  fishes,  of  loose  organization;  mostly  blackish  in  color;  mouth  small, 
with  small  pointed  teeth;  air-bladder  wanting Alepockphalid.k. 

>  The  lancelets,  sharks,  and  rays  are  not  included  in  this  key. 
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BB.  Dor«Hl  fin  single,  preceded  by  free  spinen.    Body  Bcaly;  snout  tubular AULOSTOMiDiR. 

BBB.  Dorsal  lin  eotnpoeed  of  free  spines;  veutrals  with  1  or  2  spines  each;  body  elongate Notacanthid*. 

BBBB.  Doreal  fins  2,  the  anterior  of  spines  only,  the  posterior  chiefly  of  soft  rays. 

V.  Pectoral  fin  with  5  to  8  lowermost  rays  detached  and  filamentous Polynemida. 

rr.  Pectoral  fin  enUre. 

V.  Teeth  strong,  unequal;  lateral  line  present Sph YRjcNiDiS. 

VV.  Teeth  small  or  wanting;  lateral  line  obsolete. 

\V.  Dorsal  spines  4.  stout;  anal  spines  3 Mugilidjk. 

WW.  Dorsal  spines  4  to  8,  slender;  anal  spine  single Athbrinidjl 

II. — Ventral  Fins  Prbsbnt,  Thoracic  or  Subjugitlar,  Nitmber  ok  Rays  definitbly  I,  5. 

A.  Gill-openings  in  front  of  the  pectoral  fins. 

B.  Body  more  or  less  scaly  or  armed  with  bony  plates. 

C.  Ventral  fins  completely  united;  gill-membranes  joined  to  the  isthmus;  no  lateral  line Gobiidic. 

CC.  Ventrtil  fins  separate. 

D.  Suborbital  with  a  bony  stay,  which  extends  across  the  cheek  to  or  U>ward  the  preopercle;  cheeks  sometimes 

entirely  mailed. 

E.  Pectoral  fin  with  3  lower  rays  detached  and  free:  head  bony Triquda 

EK.  Pectoral  fin  with  2  lower  rays  detached  and  free;  body  majled Peristbdiida. 

£££.  Pectoral  fin  entire;  slit  behind  fourth  gill  small  or  wanting. 

P.  Dorsal  spines  4;  lips  fringed;  eyes  superior URANoecopiDiB. 

FF.  Dorsal  spines  8  to  17;  anal  spines  8;  body  scaly Scorpjenida. 

DD.  Suborbital  stay  wanting;  cheeks  not  mailed. 

6.  Spinous  dorsal  transformed  into  a  sucking  disk  on  top  of  head,  composed  of  8  to  30  transverse  plates.  .Rchbneididje. 
6G.  Spinous  dorsal  (if  present)  not  transformed  into  a  sucking  disk. 

H.  Dorsal  spines  all  or  nearly  all  disconnected  from  each  other. 

I.  Body  elongate,  spindle-shaped Rach  ycentridje. 

II.  Body  oblong  or  ovate,  compretBed. 

J.  Caudal  peduncle  very  slender,  the  fin  widely  forked;  preopercle  entire Caranoidjr. 

JJ.  Caudal  peduncle  stoutish,  the  fin  little  forked.    Gill-membranes  broadly  united  to  isthmus Ephippid^. 

HH.  Dorsal  spines  (if  present)  all,  or  most  of  them,  connected  by  membrane. 

K.  Pectoral  fin  with  4  to  9  lowermost  rays  detached  and  filiform Polynemidjb. 

KK.  Pectoral  fin  entire. 

L.  Dorsal  and  anal  each  with  1  or  more  detached  flnlets. 

M.  .\nal  preceded  by  2  free  spines CARANoiDiE. 

MM.  Anal  not  preceded  by  2  free  spines. 

N.  Caudal  peduncle  keeled Scombrid^k. 

XN.  Caudal  pedtinde  noi  keeled Gempylid jl 

LL.  Dorwl  and  anal  without  finlets. 

0.  Lateral  line  armed  posteriorly  with  a  series  of  keeled  plates;  2  free  anal  spines;  gill-membranes  free  from  isthmus. 

Caranqidje. 
00.  Lateral  line  armed  posteriorly  with  a  sharp,  movable,  lancet-like  spine,  or  with  a  few  bony  tubercles;  scalessmall, 

rough;  gill-membranes  adherent  to  isthmus Teuthididje. 

OOO.  Lateral  line  unarmed. 

P.  Throat  with  2  long  barbels  (placed  just  behind  chin) ;  dorsal  fins  2 Mullid*. 

PP.  Throat  without  long  barbels. 

Q.  Anal  fin  preceded  by  2  free  spines  (these  obsolete  in  very  old,  joined  by  membrane  in  very  young) CARANGiiiAC. 

QQ.  Anal  fin  not  preceded  by  free  spines. 

R.  Nostril  single  on  each  side;  lateral  line  interrupted;  lower  pharyngeals  united. 

8.  Anal  spines  2 Pomacentrid js. 

SS.  .\nal  spines  3  to  11.    Fresh-water  fishes Cichlidje. 

RR.  Nostril  double  on  each  side. 

T.  Lateral  line  extending  to  tip  of  middle  rays  of  caudal. 

U.  Anal  spines  3,  the  second  strong. 

V.  Dorsal  fins  2,  separate;  body  elongate  - CentropomidjE. 

VV.  Dorsal  fin  continuous ., UiBMULiD£. 

UC.  Anal  spines  1  or  2,  the  second  large  or  small Sci^KNiDiE. 

TT.  lateral  line  not  extending  beyond  base  of  caudal  fin. 

W.  Gills  8.5,  the  slit  behind  the  last  very  small  or  wanting. 

X.  Month  not  vertical,  lips  not  fringed;  dorsal  fin  continuous,  spines  8  to  18;  scales  cycloid;  lower  pharyngeals  united. 

Y.  Tetth  in  each  side  of  each  jaw  united,  forming  a  sort  of  beak Scarida. 

TY.  Teeth  distinct  or  nearly  so,  the  anterior  usually  more  or  less  canine Labrida:. 

XX.  Mouth  nearly  vertical,  the  lips  with  fleshy  fringes;  dorsal  divided,  the  spinous  part  short,  of  about  4  spines;  lower 

pharyngeals  separate rRANoscopiD^. 

WW.  Gills  4.  a  long  slit  behind  the  fourth. 

Z.  Teeth  setiform,  like  the  teeth  of  a  brush;  body  elevated,  longer  than  deep,  the  soft  fins  completely  scaled. 

a.  Dofaal  fin  continuous CHiETODONXiD^. 

oo.  Dorsal  fin  divided Ephippid^. 
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'17..  Tet'tli  not  seliform. 

6.  Body  deeijor  than  long,  covered  with  rough  scales;  dorsal  spines  8;  anal  spines  3;  soft  fins  very  long Capboid*. 

hh.  Body  longer  than  deep. 

r.  Gill-membranes  broadly  joined  to  isthmus;  body  long  and  low;  no  lateral  line Gobiid.il 

cc.  Gill-membranes  free  from  isthmus  or  very  nearly  so. 

d.  Premaxillaries  excessively  protractile,  their  basal  process  very  long,  in  a  groove  at  top  of  cranium. 

€.  Teeth  small;  scales  large, silvery;  spines  strong GERRiDiR. 

ee.  Teeth  none;  spines  slender M«niDj»:. 

dd.  Premaxillaries  moderately  protractile  or  not  protractile. 
/.  Lateral  line  Incomplete  or  interrupted,  running  close  to  dorsal  fin;  dorsal  spines  very  slender,  continuous  with  the 

soft  rays;  body  low,  covered  with  small  scales;  anal  fin  very  long Opisthognathidje. 

/.  Lateral  line.  If  present,  not  as  above. 

J/.  Anal  fin  much  longer  than  dorsal;  body  much  compressed,  the  belly  prominent Pemphkridid-k. 

gg.  Anal  fin  not  much,  if  any,  longer  than  dorsal. 
A.  Pseudobranchise  wanting  or  covered  by  skin;  dorsal  fln  of  soft  rays,  only  beginning  as  a  crest  on  the  head;  caudal 

widely  forked.    Pelagic  fishes Corvph  jinidjk. 

hh.  Pseudobranchiae  developed. 

/.  Spinous  dorsal  of  2  or  3  short  spines  only;  anal  without  spines;  .scales  small,  smooth SRRRANiD.e. 

//.  Spinous  dorsal,  If  present,  not  as  above. 

J.  Dorsal  fln  continuous,  the  spines  few^,  slender;  maxillary  usually  with  an  enlarged  tooth  behind;  nape  sometimes 

with  an  adipose  appendage;  anal  fin  long,  even M alacanthidjK. 

.  i/.  Dorsal  fin  continuous  or  divided,  not  as  above. 
k.  Perch-like  fishes,  the  caudal  peduncle  not  very  slender,  the  scales  well  developed,  ctenoid  or  cycloid;  the  doml 

with  distinct  spines;  the  anal  with  at  least  1  spine,  its  soft  rays  usually  few. 
/.  Maxillary  not  sheathed  by  the  preorbltal,  or  only  partially  covered  by  the  edge  of  the  latter;  ventral  with  Ita 
accessory  scale  very  small  or  wanting;  pectoral  without  accessory  scale;  sheath  at  base  of  spinous  dorsal  little 
developed;  vomer  usually  with  teeth;  opercle usually  ending  in  a  spine. 
m.  Precaudal  vertebrae  with  transverse  processes  from  the  third  or  fourth  to  the  last;  ribs  all  but  the  last  1  to  4  sessile, 
inserted  on  the  centra  behind  the  transverse  processes;  anal  spines  3;  'species  silvery  in  color,  the  dorsal  deeply 

notched,  with  10  spines;  vertebrae  10-1-15=26 Kuhliidje. 

mm.  Precaudal  vertebrae  normal,  anteriorly  without  transverse  processes;  all  or  most  of  the  ribs  Inserted  on  the  trans- 
verse processes  when  these  are  developed. 

«.  Anal  spines  2,  rarely  3;  veitebrae  24  or  25;  dorsal  fln  divided.    Marine  fishes ^ Ohriu)Diptbrid.s. 

n«.  Anal  spines  3,  never  2  nor  1;  dorsal  fin  continuous  or  divided;  vertebrae  24  to  35. 
o.  Vomer,  and  usually  palatines  also,  with  teeth. 
;>.  Anal  fin  shorter  than  dorsal;  head  not  everywhere  covered  with  rough  scales;  postocular  part  of  head  not 

shortened Serranidjb. 

j».  Anal  fin  scarcely  shorter  than  dorsal  and  similar  to  it;  head  and  body  everywhere  covered  with  rough  seales,- 

body  deep,  compressed,  the  posterior  part  of  head  shortened Priacanthiojb. 

oo.  Vomer  without  teeth;  dorsal  fin  continuous;  body  deep,  compressed LoBorroiB.- 

//.  Maxillary  slipping  for  most  of  Its  length  under  the  edge  of  the  preorbltal,  which  forms  a  more  or  less  distinct 
sheath;  ventrals  with  an  accessor>'  scale;  opercle  without  spines;  maxillary  without  supplemental  bone;  anal 
spines  3,  rarely  2. 
q.  Bishes  carnivorous;  intestine  of  moderate  length;  teeth  in  jaws  not  all  incisor-like;  vertebrae  usually  24  or  25. 

r.  Vomer  with  teeth,  these  sometimes  very  small;  maxillary  long Lutiantd^k. 

rr.  Vomer  without  teeth;  palatines  and  tongue  toothless. 

».   Teeth  on  sides  of  jaws  not  molar:  maxillarles  formed  essentially  as  in  the  SerranifUe;  preopercle  mostly  serrate. 

Bjemvudjr. 
itit.  Teeth  on  sides  of  jaws  molar;  maxillarles  peculiar  In  form  and  In  articulation;  anterior  teeth  conical  or  else  more 

or  less  incisor-like;  preopercle  entire Sparida. 

t/q.  Fishes  herbivorous:  intestinal  canal  elongate;  anterior  teeth  In  jaws  Inclsor-like;  no  molars  or  canines;  premaxil- 
laries moderately  protractile Kyphosida. 

kk.  Mackerel-like  fishes,  with  the  caudal  peduncle  usually  very  slender,  the  fin  widely  forked,  the  scales  various, 
usually  not  ctenoid:  the  dorsal  spines  various;  anal  fln  long. 
t.  Scales  firm,  linear,  parchment-like;  body  compressed;  bones  of  head  rough;  dorsal  spines  few;  mouth  small. 

GRAMMICX)LKPIDID.«. 

tt.  Scales  not  linear,  mostly  cycloid. 

u.  Dorsal  fin  very  long,  all  the  rays  soft:  skeleton  soft looersiDJK. 

«M.  Dorsal  fin  with  3  or  more  spines. 

t'.  Dorsal  fin  divided,  the  spines  6  to  12  in  number. 

w.  Scales  weak,  cycloid;  jaws  without  canines Nombid£. 

^mv.  Scales  firm,  each  with  a  median  ridge;  no  canines Stein  so  erii  die. 

t*v.  Dorsal  spines  3  or  4,  the  fin  not  divided. 
BB.  Body  scaleless,  smooth  or  armed  with  tubercles,  prickles,  or  scattered  bony  plates. 

C.  Breast  with  a  sucking  disk;  glll-membraiie  free  from  the  isthmus;  no  spinous  dorsal Gobibsocidjc 

CC.  Breast  without  sucking  disk. 

D.  Gill-membranes  broadly  attached  to  the  Isthmus. 

E.  Ventrals  completely  united Gobiid^r. 

KE.  Ventrals  widely  separated;  body  depressed;  preopercle  with  a  strong  spine Calliontxidje. 

DD.  Q ill-membranes  nearly  or  quite  free  from  the  Isthmus. 
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F.  Anal  preceded  by  2  free  spines  (these  lost  with  age;  conneoted  by  membranes  in  the  very  young) Caranoidac. 

FF.  Anal  without  free  spines. 

G.  Dorsal  and  anal  fins  followed  by  Unlets Scgmbrid.c:. 

G6.  Dorsal  and  anal  without  finlets:  mouth  very  large,  nearly  horizontal,  the  teeth  sharp;  no  pseudobranchise. 

CHIA8M0D0NT1D«. 

XA.  Gill-openings  small,  behind,  above,  or  below  the  pectoral  fins,  which  are  more  or  less  pediculate. 

H.  Oill-openings  in  or  behind  upper  axil  of  pectoral;  mouth  small OorocKPHALiDiE. 

HH.  Gill-openings  in  or  behind  lower  axil  of  pectoral;  mouth  large. 

I.  Head  compressed;  no  peeudobranchise ANTENNARiiDiC. 

II-  Head  depressed;  pseudobranchiee  present LopHiiDiK. 

III. — ^Ventr.\l  Fins  Present,  Thoracic  or  Jugular,  Number  of  Rays  not  definitely  I,  5. 

A.  Eyes  unsymmetrical,  both  on  the  same  side  of  head. 

B.  Eyes  large,  well  separated;  edge  of  preopercle  usually  evident PLEURONKCTiDiK. 

BB.  Eyes  small,  very  close  together;  edge  of  preopercle  hidden  by  skin;  mouth  very  small Soleid*. 

AA.  Eyes  symmetrical,  one  on  each  side  of  the  head. 

C.  Ventral  fln  with  or  without  spine,  the  number  of  soft  rays  more  than  6. 

D.  Caudal  fln  wanting;  scales  spinous Macrouridje. 

DD.  Caadal  fin  well  developed. 

E.  Ventral  rays  about  15;  dorsal  fln  single,  elevated LAMPRipiDiK. 

EE.  Ventral  rays  i,  6  to  i,  10;  dorsal  with  spines. 

F.  Chin  with  two  long  barbels  behind  symphysis;  dorsal  continuous,  with  5  spines Polymixiidjc. 

FF.  Chin  without  barbels. 

G.  Dorsal  fln  divided,  the  anterior  part  of  a  single  slender  spine;  ventrals  elongate Brbgm acerotidje. 

GG.  Dorsal  fln  divided,  the  anterior  part  of  many  spines. 

H.  Body  covered  with  firm  serrated  scales;  anal  spines  4;  dorsal  spines  not  elevated Holocbntrida. 

HH.  Body  naked  or  covered  with  small  scales,  besides  bony  plates  or  warts Zeid^. 

GGG.  Dorsal  fln  continuous,  its  spines  2  to  8 Berycida. 

CC  Ventral  fln  with  or  without  spine,  the  number  of  soft  rays  fewer  than  5. 

I.  Gill-opening  before  the  pectoral  fln. 

J.  Anal  fin  present;  caudal  fln  not  directed  upward. 

K.  Upper  jaw  not  prolonged  into  a  sword. 

L.  Dorsal  fln  with  some  spines  or  simple  rays. 

M.  Dorsal  fln  without  soft  rays,  composed  of  spines  only Blenntidjb. 

MM.  Dorsal  fln  with  soft  rays  anteriorly,  with  spines  posteriorly;  gill-membranes  Joined  to  isthmus Zoarcidje. 

MMM.  Dorsal  fln  of  spines  anteriorly,  with  soft  rays  posteriorly. 

N.  Suborbital  with  a  bony  stay,  extending  across  cheek,  to  or  toward  preopercle,  the  cheek  sometimes  entirely  covered 

with  a  coat  of  mail Crphalacanthidje. 

NN.  Suborbital  without  bony  stay. 

O.  Dorsal  spines  2  to  4  only;  head  very  broad,  depressed;  gills  3;  gill-membranes  broadly  united  ti^  the  isthmus. 

P.  Ventrals  each  a  strong  spine;  teeth  incisor-like;  scales  shagreen-like Tri  acanthidje. 

PP.  Ventrals  not  reduced  each  to  a  single  spine Batr ACHOiDiDiB. 

00.  Dorsal  spines  numerous;  gills  4. 

Q.  Gill-membranes  separate,  free  from  the  isthmus. 

R.  Body  greatly  elongate;  lower  jaw  with  a  silt  at  base  to  permit  free  motion;  lips  not  fringed. 

8.  Soft  dorsal  and  anal  with  a  distinct  lobe  anteriorly,  distinct  from  spinous  part Gempylid*. 

SS.  Soft  dorsal  and  anal  without  anterior  lobe,  continuous  with  spinous  part LepidopodiojB. 

RR.  Body  moderately  elongate;  opercles  and  lips  fringed;  eyes  superior DACTYLOScopiOiE. 

QQ.  Gill-membranes  broadly  united,  attached  to  the  isthmus  or  not Blbnniida. 

LL.  Dorsal  flns  of  soft  rays  only. 

T.  Breast  with  a  large  sucking  disk  between  ventral  flns Gobib80CId>e. 

XT.  Breast  without  sucking  disk. 

r.  Lateral  line  and  base  of  dorsal  beset  with  prickles;  skeleton  very  soft;  body  compressed IcosTEiDiK. 

rr.  Lateral  line  unarmed. 

V.  Tail  isocercal,  the  vertebral  column  pointed  behind,  the  last  vertebra  very  small;  hypercoracold  not  perforate;  no 
pseudobranchiffi. 

W.  Caudal  fln  present Gadid*. 

WH\  Caudal  fln  wanting. M acrouri DiE. 

VV.  Tail  not  isocercal,  truncate  at  base  of  caudal;  hypercoracoid  perforate. 

X.  Gill-membranes  joined  to  the  isthmus;  pseudobranchiee  present ZoARCiDiE. 

XX.  Gill-membranes  free  from  the  isthmus. 

Y.  Ventral  flns  inserted  below  or  before  the  eyes;  pseudobranchise  generally  well  developed Ophidiid*. 

T\'.  Ventral  flns  inserted  below  shoulder-girdle;  no  pseudobranchise Brotulid*. 

KK.  Upper  jaw  prolonged  into  a  bony  sword;  dorsal  fln  long  and  high;  size  large Istiophorid^. 

JJ.  Anal  fln  wanting;  caudal  fln  distorted  or  directed  upward;  body  ribbon-like;  ventral  fins  each  of  a  few  slender 

rays Trach  ypteridjs. 

II.  GDI-opening  behind  the  pectoral  fln. 

Z.  Gill-opening  above  and  behind  pectoral;  mouth  small,  low Oococephalid*. 

ZZ.  GUI-opening  below  and  behind  pectoral;  mouth  large,  nearly  vertical Antennariid^ 
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IV. — Ventral  Finh  Wholly  Wanting. 

A.  Premaxillary  and  maxillary  wanting  or  grown  fast  to  palatines;  body  greatly  elongate,  eel-shaped,  gih  openings 
restricted  to  the  sides;  scales  minute  or  wanting;  ^4ipular  arch  not  attached  to  the  skull     Eels. 

H.  Gill-openings  well  developed,  leading  to  large  interbranchial  slits;  tongue  present;  opercles  and  oranchial  tmnefl 
well  developed;  scapular  arch  present 

C.  Skin  covered  with  rudimentary  embedded  scales,  usually  linear  in  form,  arranged  in  smail  groups,  and  placed 

obliquely  at  right  angles  to  those  of  the  neighboring  groups;  pectorals  and  vertical  fins  well  developed,  the 
latter  confluent  about  the  tail;  lateral  line  present;  posterior  nostril  in  front  of  eyes;  tongue  with  its  margins 

free , Anguillid.^. 

CC.  Scales  wholly  wanting;  eggs  (so  far  as  known)  of  moderate  size,  much  as  in  ordinary  fishes. 

D.  Tip  of  tail  with  a  more  or  less  distinct  fin,  dorsal  and  anal  fins  confluent  around  it;  tail  sometimes  ending  in  a 

long  filament;  coloration  almost  always  plain,  brownish,  blackish,  or  silvery,  the  flns  often  black-margined. 
£.  Posterior  nostril  without  tube,  situated  entirely  above  the  upper  lip. 

F.  Tongue  broad,  largely  free  anteriorly  and  on  sides;  vomerine  teeth  moderate. 

G.  Pectoral  flns  well  developed;  body  not  excessively  elongate;  lower  jaw  not  projecting;  anterior  nostril  remote 

from  eye Lbptockphalidjk. 

FF.  Tongue  narrow,  adnate  to  the  floor  of  the  mouth  or  only  the  tip  slightly  free;  vomerine  teeth  well  developed, 

sometimes  enlarged. 
H.  Jaws  not  attenuate  and  recurved  at  tip;  gill-openings  well  separated;  anterior  nostril  remote  from  eye. 

I.  Pectoral  fin  small  or  wanting MorinouiDjB. 

II.  Pectoral  fin  well  developed,  skin  thick;  skeleton  firm;  snout  moderate;  tail  not  ending  in  a  filiform  tip. 

MCRiBNESOCIDJB. 

HH.  Jaws  long  and  slender,  tapering  to  a  point,  recurved  at  tip;  nostrils  large,  both  pairs  close  in  front  of  eye;  gill- 
openings  convergent  forward,  separate  or  confluent;  pectorals  and  vertic  1  flns  well  developed;  membranes 
>  of  fins  thin,  not  enveloping  the  rays;  skeleton  well  developed.    Deep-sea  eels NsMicHTHYiDiE. 

EE.  Posterior  nostril  close  to  the  edge  of  the  upper  lip;  tongue  more  or  less  fully  adnate  tc  the  floor  of  the  month: 
teeth  subequal Mtridjk. 

DD.  Tip  of  tail  without  rays,  projecting  beyond  the  dorsal  and  anal  fins  (not  filiform);  posterior  nostril  on  the  edge  of 
the  upper  lip;  anterior  nostril  near  tip  of  snout,  usually  in  a  small  tube;  tongue  usually  adnate  to  the  floor  of 
the  mouth;  coloration  frequently  variegated Ophichthyibje 

BB.  Gill-openings  small,  roundish,  leading  to  restricted  interbranchial  slits;  tongue  wanting;  pectoral  fins  (typically) 
wanting;  opercles  feebly  developed;  fourth  gill-arch  modified,  strengthened,  and  supporting  pharyngeal  jaws. 

MURJEMTDJB. 

A  A.  Premaxillary  and  maxillary  present,  often  immovably  united  to  rest  of  cranium. 

J.  Gill-openings  united  in  a  single  slit  below  throat;  no  pectoral  fins;  body  eel-shaped Svmbrancmidjl 

J  J.  Gill-openings  not  united  in  a  longitudinal  slit. 

K.  Body  eel-shaped,  ending  in  a  long  filament,  longer  than  rest  of  body;  no  anal  or  can  In  1  fin Stylbphobidje. 

KK.  Body  not  truly  eel-shaped. 

L.  Gill-membranes  broadly  united  to  the  isthmus,  restricting  the  gill-openings  to  the  sides. 

M.  Snout  tubular,  bearing  the  short,  toothless  mouth  at  the  end;  body  mailed Svngnathidjk. 

MM.  Snout  not  tubular. 

•     N.  Dorsal  fin  single,  of  spines  or  undivided  rays  only .* Blenniiojs. 

NN.  Dorsal  fins  2,  the  anterior  of  spines,  the  posterior  of  soft  rays;  body  short  and  deep. 

O.  Spinous  dorsal  of  2  or  3  spines;  scales  rather  large,  rough  or  bony Balistidje. 

GO.  Spinous  dorsal  of  1  or  2  spines;  scales  minute,  rough,  forming  a  velvety  covering Monacaxthidje. 

NNN.  Dorsal  fin  continuous,  of  soft  rays  only. 

P.  Teeth  in  each  jaw  confluent  into  1. 

Q.  Body  compressed,  rough Molidjb. 

QQ.  Body  not  compressed,  spinous DiodontidvB. 

PP.  Teeth  in  each  jaw  confluent  into  2. 

R.  Back  broadly  rounded Tetraodontid-«, 

RR.  Back  with  a  sharp  median  ridge Canthioastkridjl 

PPP.  Teeth  separate;  body  enveloped  in  a  bony  box Ostraciidje. 

LL.  Gill-membranes  free  from  the  isthmus. 

K.  Vent  at  the  throat;  vertical  fins  confluent;  Inxly  elongate,  almost  eel-shaped Firrabferiojb. 

SS.  Vent  posterior,  not  at  the  throat. 

T.  Caudal  fln  wanting;  body  naked,  greatly  elongate TRicHmRiDiK. 

TT.  Caudal  fin  present. 

U.  Upper  jaw  prolonged  into  a  sword;  size  very  large Xiphiidjk. 

UU.  Upper  jaw  not  prolonged  into  a  sword. 

V.  Belly  with  a  series  of  bony  scutes  along  its  edge;  body  much  compressed C-LUPKiDiK. 

VV.  Belly  not  armed  with  scutes. 

W.  Body  ovate,  much  compressed. 

X.  Scales  small,  cycloid,  silvery Strom ateidjk. 

XX.  Scales  wanting;  caudal  peduncle  very  slender Ioootkidjb, 

WW.  Body  oblong  or  elongate,  much  longer  than  deep;  glll-nicmbranes  broadly  iinitetl;  teeth  present;  dorsal  fin  of 
spines  only,  or  the  posterior  half  of  soft  rays,  the  anterior  of  spines Blrnniii>jl 
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DESCRIPTIVE   LIST   OF   FISHES   KNOWN    FROM    PORTO   RICO. 


Family  1.  BRANCHIOSTOMID^.     The  Uncelets. 

Body  elongate,  lanceolate,  compressed,  naked,  colorless;  fins  represented  by  a  low  fold  extending 
along  back,  witb  usually  a  rudimentary  fold  below,  which  passes  by  vent  to  the  abdominal  pore. 
Month  inferior,  appearing  as  a  longitudinal  fissure,  surrounded  by-conspicuous,  rather  stiff,  cirri.  Eye 
radimentary.    Liver  reduced  to  a  blind  sac  of  the  simple  intestine. 

Small,  translucent  cn^atures  found  embedded  in  sand  on  warm  coasts  throughout  the  world. 
ESght  species  are  now  recognized,  referable  to  two  or  three  genera,  all  very  similar  in  appearance  and 
habits.  The  numbers  of  the  muscular  impressions  furnish  the  only  characters  thus  far  known  by 
which  the  species  can  be  distinguished. 

a.  Oonads  (reproductive  stmctures)  present  on  both  sides  of  the  median  line;  anal  fln  present,  with  traces  of  fin-raj's; 

nocaadal  process BRANCHioeroMA,  1 

00.  Qonads  present  on  right  side  only;  anal  fin  without  fin-rays  or  successive  fin-ray  chambers;  a  .ong  caudal  process 
or  tail,  about  as  long  as  head A8Y1imbtron.2 

Oenns  1.  BRAH0HI08T0MA  Costa.     Amphioxus. 

Loiicelets  with  the  gonads  present  on  both  sides  of  median  line.  Anal  fin  present,  with  traces 
of  rays.    Vertebral  column  not  produced  backward  into  a  caudal  process. 

Six  or  seven  species  recognized,  found  in  warm  seas,  usually  buried  in  sand  flats  at  no  great  depth. 
Very  tenacious  of  life  and  epdurlng  considerable  mutilation.  Of  the  three  American  species,  only  one 
18  known  from  Porto  Rico. 

a.  Hyocommata  or  muscular  bands  58  to  64. 

b.  Myocommata  behind  vent  11  to  13,  the  formula  usually  35+14+12=:61 lanceolatum 

66.  Hyocommata  behind  vent  7  to  10,  the  formula  usually  35+14+9=58 cari&ffum,  1 


FiQ.  l.—Branchio8loma  caribcmm. 

1.  Branchiostoma  caribasum  Sundevall.     West  India^i  IxxmeleL 

Muscular  bands  (myocommata)  usually  35 -f  14  +  9=58;  gonads  22  to  26  on  each  side;  tail 
short;  extremities  attenuate.     Usual  length  1.75  inches. 

In  shallow  waters,  buried  in  the  sand,  from  Beaufort,  N.  C,  to  the  mouth  of  the  La  Plata; 
abunilant  oft  the  Carolina  coast  and  in  localities  in  Florida  (Port  Tampa),  Jamaica,  Brazil,  etc. 

In  the  white  coral  sand  at  the  east  end  of  the  island  of  Porto  Rico,  at  a  depth  of  10  to  15  fathoms, 
this  intere^^ng  little  species  was  fairly  abundant.  About  40  specimens  were  obtained  at  stations  6084, 
a086, 6087,  6093,  and  6097,  mostly  at  station  6084.  The  first  four  of  these  stations  are  between  Vieques 
•nd  Culebra  islands  and  the  last  is  off  Hucares  about  5  miles.  The  bottom  at  all  was  of  live  coral  and 
white  sand.  One  specimen  (station  6086)  was  obtained  in  the  dredge,  while  all  the  others  were  caught 
in  the  tangle.  In  many  cases  the  lancelets  were  still  alive  when  picked  out  from  the  meshes  of  the 
tangle,  though  they  had  been  subjected  to  considerable  rough  treatment.  The  majority  do  not  exceed 
in  inch  in  length,  and  the  largest  is  but  1.25  inches  long.  These  are  considerably  smaller  than  the 
nomeroos  individuals  collected  by  the  Fish  Hawk  off  Port  Tampa,  Fla.,  in  1898. 

BnuieAiofltoTna  catibmim  Sundevall,  5lfers,  Vet.  Akad.  Forhandl.,  12,18S3,  St. Thomas;  Jordan  &  Bvermann, Fishes  of 
North  and  Middle  America,  3, 1896. 

Oenns  2.  ASTMMETBOir  Andrewi. 

Gonafis,  or  reproductive  structures,  developed  on  the  right  side  only.  Anal  fin  without  fin  rays 
orsoooessive  fin-ray  chambers.    A  long  caudal  process.    Otherwise  as  in  Branchiostoma.    One  species. 
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3.  Asymmetron  lucayanum  Andrewn.     Bnhamn  LnnreM. 

Right  metapleuron  con tinuoUH  with  ineilian  ventral  (anal)  tin,  which  passtv  t«>  ri^ht  of  anas. 
Preoral  hood  exten.sive,  the  cirri  unit<Ml  bytht*  membrane  throu«rhont  jjrcater  part  of  their  length,  and 
smooth,  without  sensory  i)apilhe.  (ionads  cm  the  right,  21),  extending  from  fifteenth  to  forty-third 
myotomes  inclusive.  Myotome  formula  44  4- 9 -f  18 =(>(>.  Ixmgth  J  inch.  Adult  and  young  swimming 
at  surface  in  the  evening  in  June  and  July  at  Bernini  and  Nassau,  Bahamas;  also  taken  burieil  in 
calcareous  sand.  {Andrews, )  Three  specimens,  somewhat  less  than  0.75  inches  in  length,  taken  in  the 
<lredge  and  tangle  at  Fish  Hawk  stations  6086  and  6093,  off  Culebra,  in  14.75  and  15  fathoms  rasjiectively, 
and  (K)97,  off  Humacao,  in  10  fathoms.  These  are  decidedly  larger  than  specimens  in  the  U.  S.  National 
Museum  collecte<l  by  Dr.  Andrews. 

Af*ymrn€tr(m  lucayanum  Andrews,  Studies  Biol.  Lab.  John8  HnpkitiH  Univ.,  V,  237,  WM.  Bemini.  Bahamas;  Jordan  & 
Evcrmann,  1.  o.,  4,  1h%. 

Family  11.  GINGLYMOSTOMID.^.     The  Nurse  Sharks. 

Large  sharks  with  general  characters  of  Scylliorhinidir^  but  with  tail  very  long  and  more  or  less 
abruptly  bent  upward  at  its  basi*,  as  in  the  Galeidx.  First  dorsal  alK)ve  or  behind  ventrah^,  the  second 
opposite  or  rat  her  l)ef  ore  anal;  eyes  very  small,  with  small  spiracles  ])ehind  them;  nostrils  confluent  with 
mouth;  nasal  valves  on  both  sides  forming  a  quatlrangular  flap  in  front  of  mouth,  each  being  provide*! 
with  a  free  cylindrical  cirrus;  an  upi)er  and  lower  lip,  the  latter  not  extending  a(!ro88  symphysis; 
fourth  and  fifth  gill-openings  close  together. 

Large  sharks  of  the  warm  seas;  genera  3,  species  al)out  5. 

Qenns  8.  OIVOLTMOSTOMA  HfiUer  ft  Henle. 
Characters  of  the  genus  included  above. 


Fiu.  2. — Ginglijmoxtoiiia  cirmtum. 

8.  Q-inglymostoina  cirratum  (Gmelin).     NurAe  Shark;  ^^Gala.** 

Head  obtuse,  depressed;  nasal  cirrits  reaching  lower  lip;  angles  of  fin.s  obtusely  rounded;  tail 
forming  nearly  one-third  of  total  length;  skin  very  thick;  uniform  brownish,  the  young  with  small, 
scattered,  round  black  spots. 

A  large  shark  of  the  warmer  parts  of  the  Western  Hemisphere,  abundant  al>out  coral  reefs  in  the 
West  Indies  and  on  the  west  coast  of  Mexico,  and  occasionally  on  our  South  Atlantic  coast.  Length 
6  to  10  feet.     Not  seen  by  us  in  Porto  Rico,  but  included  on  the  authority  of  Professor  Poey. 

Squalii^  cirratas  Gmelin,  Syst.  Nat.,  I,  1492.  1788,  American  Seas;  after  Bronssonet. 

Sciualus punclatu9  Bloch  &  Schneider,  Syst.  Ichth.,  1.34,  1801,  Cuba;  after  Gata  Hispamvs  of  Parra. 

SqualuspuTictulatus  Bloch  &  Schneider,  1.  c,  649,  1801,  Cayenne;  after  S(jiuile  paint iW  of  LacepMe. 

Squalusargus  Biincroft,  Zool.  Jour..  V,  82, 18.32-18:11,  West  Indies. 

Qinglymodoma  fulvum  Poey,  Memorial,  IT,  :M2,  1861.  Havana:  Poey,  Fauna  Puerto- Riquen a,  349, 1881;  Stahl,  Fauna  do 

Puerto  Rico.  81  and  167,  1883. 
GinglymMtc  tn  cabovfrdiajitis  Capello,  Jour.  Sci.  Phys.  Lisb.  18<'.7,  1(17,  Cape  Verde. 
Ginglymostoma  cirraium,  Jordan  &  Evermann,  I.e.,  2i),  iH9t>. 
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Family  III.  GMEWM,     The  Requiem  Sharks. 

Sharks  with  two  dorsal  tinH,  first  nhort  and  high,  entirely  before  ventrals;  second  comparatively 
small,  opjx)site  anal;  no  spines;  gill-openings  moderate,  the  last  above  base  of  pecitoral;  tail  moie  or 
less  l)ent  upward  from  base  of  caudal  fin;  sides  of  tail  not  keeled;  eyes  with  nictitating  membrane." ; 
hea<i  not  hammer-shajied,  the  snout  l)eing  longitudinally  pnxluceil,  as  usual  among  sharks.  Spiracles 
<inA\\  or  obsolete.     Ovo viviparous. 

A  large  family  of  20  or  more  genera  and  alK)ut  60  si>ecies;  found  in  all  seas.  The  species  are  often 
closely  related  and  diflicult  of  determination.  Of  11  genera  recognized  by  Jordan  &  Evermann  as 
occurring  in  American  waters,  only  one  is  as  yet  known  from  Porto  Rico. 

Galkinjb: 

a.  Teeth  flat  and  paved,  without  cuspM  or  rid^fes;  Kpinicles  present;  no  pit  at  nxA  of  tail;  labial  folds  well  developed. 
6-.Enibryo  not  attached  t«)  uterus  by  a  placenta;  teeth  very  blunt Mustelus 

(ft.  Teeth  more  or  less  compressed,  with  entire  or  Herrate  sharp  edges. 

<.JALEORHrNIN.«: 

c.  Spiracles  present. 

fl.  Root  of  tail  with  conspicuous  pit  above;  teeth  all  eoarHely  .serrate,  alike  in  both  jaws  and  each  with  a  deep  notch 

on  outer  margin;  caudal  fin  with  a  double  notch Galeocerdo 

Carcharhinin.u: 

cr.  SplraclcH  obsolete;  lower  teeth  narrower  than  upper  teeth. 

€.  Angle  of  mouth  without  groove  or  with  merely  a  slight  depression,  which  does  not  extend  along  either  jaw. 
/.  First  dorsal  inserted  anteriorly,  nearer  ventrals  than  pectorals;  embryo  (so  far  as  known)  attached  to  uterus  by  a 
placenta. 

ff.  Teeth  all  serrate  more  or  less,  often  entire  in  the  ver>-  young Caucharhinc8,4 

fjg.  Teeth  of  upper  jaw  serrate  at  base  only;  lower  teeth  entire,  erect Hypoprion 

(fijg.  Teeth  all  entire  at  all  ages,  and  nearly  all  erect Aprionodon 

ee.  Angle  of  mouth  provided  with  a  more  or  less  distinct  groove  which  extends  along  one  or  both  jaws:  teeth  entire, 
or  very  nearly  so,  more  or  less  obliquely  placed,  their  points  turned  away  from  median  line:  embryo  (so  far  a.s 
known)  ^vlth  a  plat'^enta Scoliodon 

Qenns  4.  CABGHARuiMUS  Blainville. 

Boiiy  rather  robust;  head  broati  and  depressed;  mouth  inferior,  with  teeth  in  both  jaws  strongly 
serrated  in  adult,  less  so  or  entire  in  yomig,  those  in  upper  jaw  broad  or  narrow,  those  below  narrow, 
straight,  and  nearly  erect.  No  spiracles.  First  dorsal  large,  not  far  Ijehind  pectorals;  ptjctoral  falcate; 
second  dorsal  small.     Embryos  attache<l  by  placenta  to  uterus,  as  in  Scoliodon^  TriakUy  and  (kilewt. 

Voracious  sharks  of  the  warm  seas.     Species  very  numeroiLs  and  difficult  of  separation. 

rt.  Teeth  in  both  jaws  distinctly  serrate  in  adult;  serne  on  lower  teeth  smaller;  upper  teeth  rather  broad,  lower  teeth 
narrower;  snout  not  very  acute. 

1*1.ATYPODON  : 

b.  Upper  teeth  oblique, deeply  notched  on  outer  margin;  lower  teeth  narrow,  scarcely  or  not  notched. 

c.  Pectoral  very  large,  3  times  as  long  as  broad,  falciform,  extending  beyond  base  of  first  dorsal;  color  blue- 

gray  ' obscurus 

re.  Pectoral  shorter, not  3  times  as  long  as  broad,  extending  little  if  any  beyond  base  of  first  dorsal. 

d.  Length  of  snout  from  mouth  little  if  any  greater  than  width  of  mouth. 

r.  Distance  from  end  of  base  of  first  dorsal  to  ventrals  less  than  length  of  ba.se  of  first  dorsal. 

/.  Nasal  flap  without  sharp  lobe;  second  dorsal  and  anal  nearly  equal;  color  blue-black f'Uci/ormU,  i 

ft.  Nasal  flap  with  an  acute  lobe. 

it.  Snout  not  very  short,  its  length  from  the  mouth  not  notably  less  than  the  width  of  mouth:  color  yellowish- 

browTi acronotus 

ffp.  Snout  very  short  and  blunt,  its  length  from  mouth  but  two-thirds  width  of  mouth penzi 

rr.  Distance  from  end  of  base  of  first  dorsal  to  ventrals  greater  than  length  of  first  dorsal;  snout  m:>derat  • renwtns 

fid.  Length  of  snout  from  mouth  greater  than  width  of  mouth;  first  dorsal  small henlei 

Carcharhincs  : 

W).  Upper  tetHh  triangular, suberect,  scarcely  notched  on  the  outer  margin;  lower  teeth  similar  but  much  narniwer. 

h.  Snout  mtKlenitc,  its  length  from  mouth  about  equal  to  width  of  mouth mUbrrii 

hh.  Snout  very  short,  Its  length  from  mouth  less  than  width  of  mouth. 
/.  Pectoral  long  and  falcate,  reaching  to  posterior  part  of  base  of  dorsal.   Anterior  margin  of  first  dorsiil  convex,  height 

of  fin  about  equal  to  depth  of  body Inmia 

u.  Pectoral  fin  moderate,  scarcely  falcate,  not  reaching  to  end  of  base  of  dorsal;  second  dorsal  not  larger  than  anal; 
length  of  snout  from  nlouth  1.5  times  i n  breadth  of  mout h :  upper  teeth  very  broad pfntt/odon 

iKHiOMPHODON  : 

aa.  Teethsllghtlyserrated.similar  in  form  in  the  two  jaws,  narrow,  claviform.constriirted  at  base;  snout  rather  sharp. 
j.  Snout  moderate,  its  length  from  mouth  not  greater  ihun  Ijreadth  of  mouth;  teeth  moderate;  fins  edged  with 

black r Uinbatutt,  r> 

JJ.  Snout  very  long  and  narrow,  its  length  fn>m  mouth  twice  dist<in<'e  between  nostrils:  teeth  small.  ulMmt  48  in  enrh 
law i>.ryrhync}ms 
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4.  Carcharhinus  falciformis  (Bil>r()n).     ''CnzOu  de  Playa.'' 


Snout  niotlerak^ly  prolonge<l  and  a<*ute;  nontrilH  without  IuIks  tirwt  dorsal  rather  Inu^kwanl; 
second  dorsal  and  anal  opjKMjitt;  eai'h  other  and  of  me<iuini  size;  pectoral  not  twice  as  long  aw  broad; 
upper  teeth  with  a  uiarked  reentrant  angle  on  outer  Ixmler;  two  pores  of  nape  well  marked. 

Color,  blue-black,  deeper  than  in  any  other  Hpei'ie*^. 

Two  specimens,  taken  on  a  hook  off  the  Morro  at  San  Juan  January  13,  measured  as  follows: 


Measurements. 


No.  0298,        No.  0299. 


Total  lengrth 

Length  to  base  of  caudal 

Tip  of  snout  to  flret  gill-opeiiinK 
Length  of  caudal  fin  from  pit. . . 

Length  of  pectoral  fin 

Tip  of  snout  to  month 

Width  of  mouth 

Snout  to  origin  of  dorsal 

Origin  of  dorsal  to  caudal  pit . . . 


Ft. 

In. 

3 

3 

2 

4 

8 

n.5 

6 

3.5 

3 

1 

1.5 

1 

4 

Ft. 

In. 

7 

4 

5 

6 

2 

1 

1 

4 

5.5 

7.5 

'> 

6 

No.  0299  possessed  the  following  characters:  Snout  gently  and  narrowly  rounded;  first  dorsal  far 
in  advance  of  ventrals,  its  height  9  inches,  its  base  11  inches;  jiectoral  falcate,  inner  rajrs  little  pro- 
duced; second  dorsal  and  anal  opposite,  equal  in  size;  ventrals  small,  claspers  10  inches  long;  lower 
lobe  of  caudal  about  one-third  length  of  upper,  which  is  somewhat  falcate. 

Color,  olivaceous,  paler  below. 

Though  we  were  constantly  on  the  lookout  for  sharks  and  often  had  lines  out  trying  for  theui, 
this  is  the  only  species  obtained  by  us  in  Porto  Kico,  and  only  these  two  specimens  were  seen.  They 
are  probably  more  abundant  at  other  seasons. 

C(xrcharia9falciSormUfAhTon,\n  Mailer*  Henle's  I'lagiostomen, 47, 1838, Cuba. 
Squaia»  tiburo  Poey,  Memoriae,  11,331, 1861,  Havana. 
Oareharinus/alciformU,  Jordan  &  Evermann,  1.  c,  36, 1896. 

5.  Carcliarhinus  limbatus  (Miiller  <&  Henle) .     Cn^(meUa. 

Snout  somewhat  )>ointed  in  front,  rather  produced,  distance  between  its  extremity  and  mouth 
somewhat  less  than  width  of  mouth;  nostrils  nearly  midway  l)etween  extremity  of  snout  and  month; 
teeth  j5~35,  similar  in  form  in  both  jaws,  erect,  constricted,  on  a  broad  base,  upper  more  distinctly 
serrated  than  lower;  gill-openings  wide,  at  least  twice  as  wide  as  the  small  eye.  Pectorals  falciform, 
extending  beyond  end  of  dorsal,  length  of  their  upper  margin  nearly  four  times  that  of  lower.  First 
dorsal  commencing  very  close  l>ehind  axil  of  pectoral;  origins  of  second  dorsal  and  anal  opposite  each 
other,  the  bases  being  nearly  equally  long.  Caudal  fin  long,  ite  length  ecjual  to  distam^  between 
origin^  of  the  two  dorsal  fins. 

Color,  gray,  lower  side  of  extremity  of  pei'toral,  extremitii»s  of  sec<md  dorsal  and  anal,  and  of 
lower  caudal  lobe,  black.     (Giinther)., 

Found  in  tropical  seas,  north  to  Florida;  numerous  siHX'imens  once  taken  at  Woods  Hol^,  Mass.; 
common  in  Brazil;  U8e<l  as  food  by  the  very  poor.  Not  seen  by  us  in  Porto  Rico,  but  recorded  from 
there  by  Doctor  Stahl. 

Oarcharias  {PrUmodou)  Uinbiduti  Mttller  «fe  Henle,  Plagii)Btomen,  49,  1838,  Martinique. 
Isogomphodou  nuiculipinnut  Poi-y,  Repertorio,  1,  191,  pi.  4,  figs.  2  and  3, 1S67,  ('nb»i. 
Varchariav  mullcri  Steindaehner,  Sitzb.  Aknd.  Wis8.  Wicn  1867.  :J56,  West  Indies. 
fXirrharias  viicropg  Lowe,  PrtM*.  Zool.  Soc.  1840.  38.  Madeira. 

PrioHodim  cMri/rt  Castlenau,  Anim.  Nou.  Rares.  Anier.  Sud.  i'oi.ss.,  «J9,  1855,  Bahia. 
IHabjpodvH  f  Poey,  Fauna  Puerto-Riquefla,  348,  1881. 
PUxtypodon  maculipinnis,  Stahl.  I.  c..  81  and  167,  1883. 
Carcharhinus  liwbattm,  Jordan  &  Evermann,  1.  c,  40, 1896. 
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Family  IV.  SPHYKMD/l:.     The  Hammer-head  Sharks. 

(ieneral  cliarafteristics  of  the  GaleidiVj  but  with  tlie  head  singularly  formed,  kidney-ahaped,  or 
hauiiner-shaped,  from  extension  of  its  sides,  the  nostrils  being  anterior  and  the  eyes  on  the  sides  of 
the  hammer;  mouth  crescent-shaped,  under  hammer;  teeth  of  both  jaws  similar,  oblique,  each  with 
a  notch  on  the  outside  near  base;  no  spiracles;  last  gill-opening  over  pectoral;  first  dorsal  and  pectorals 
large,  the  dorsal  nearer  pet^torals  than  ventrals;  second  dorsal  and  anal  small;  a  pit  at  root  of  caudal; 
caudal  fin  with  a  single  notch  toward  its  tip,  its  lower  lobe  developed. 

One  genus,  with  5  species,  inhabiting  most  warm  seas.  Large  sharks,  known  at  once  by  the 
siugular  form  of  the  head,  which  is  not  quite  the  same  in  any  two  species. 

Qenns  5.  8PHTBKA  Rafinesqae. 

Cliaracters  of  the  genus  included  above.    In  form  of  head  there  is  a  perfect  gradation  among  the 
species  from  a  narrow  hammer,  with  the  lobes  three  times  as  long  as  broad  and  deeply  grooved  along 
the  anterior  edge,  to  kidney  shape,  in  which  the  anterior  grooves  are  obsolete.     Only  one  species  of 
this  genus  is  known  from  Porto  Rico. 
a.  Nostrils  near  eyes. 

h.  Nostril  with  frontal  grooTe  Bhortor  obtsoletc;  lat<;ral  extension  of  head  moderate,  am  that  the  head  is  rather  kidney- 
shaped  than  hammer-shaped. 
RcMCKPs: 

e.  Nostril  with  groove  oboolete;  anterior  and  lateral  margins  of  head  confluent  into  a  semicircle tiburo 

Platysqualvs: 

rr.  Nostril  with  a  short  groove;  anterior  margin  of  head  curved,  not  continuous  with  lateral  edges tudes 

Sphyrna: 

bb.  Noctril  wHh  a  well-developed  groove,  which  extends  along  front  of  the  hammer-shaped  head,  the  anterior  and 
posterior  outlines  of  which  are  nearly  parallel —  zygtsna,  6 

6.  Sphymazygeena  (Linnaeus).     Hammer-head  Sliark;  ^'Cortiuda.^* 

Head  truly  hammer-shaped;  width  of  head  about  twice  its  length;  length  of  hinder  margin  of 
hammer  nearly  equal  to  its  width  near  eye,  prolonged  into  a  groove  which  runs  along  nearly  the  whole 
front  margin  of  head;  first  dorsal  large,  second  quite  small,  smaller  than  anal;  pectoral  rather  large, 
(^olor,  gray.  A  large,  voracious  shark,  reaching  a  length  of  15  feet  or  more;  found  in  all  warm  seas; 
occasional  on  our  coasts  from  Cape  Cod  and  from  Point  Concepcion  southward.  Not  obtained  by  us, 
bat  included  on  the  authority  of  Professor  Poey. 

Squalw*  zygsena  Linnaeus,  Syst.  Nat.,  ed.  X,  234, 1758,  Europe;  America. 

GaUmdonzygsena,  Foey,  Fauna  Puerto-Riquefla,  348, 1881;  Stahl,  Fauna  de  Puerto  Rico,  81  and  167, 1888. 

Spkyma  zygxna,  Jordan  &,  Evermann,  1.  c,  45, 1896. 

y^  7 


Fig.  S.—Pri^i8  pectinatus. 

Family  V,  PRISTID^.     The  Saw-fishes. 

Bo<iy  elongate,  depresses!;  pectoral  fin  moderate,  front  margin  quite  free,  not  extending  to  head; 
siMMit  produceil  into  a  very  long,  thui,  flat  blade,  armed  with  series  of  strong  tooth-like  i)roce8ses  pla<vd 
in  sockets  along  ea^'h  edge;  teeth  in  jaws  minute,  obtuse;  gill-oi)euings  moderate,  inferior;  spiracles  wide, 
behind  eye;  nostrils  inferior,  no  tentacles;  no  nictitating  membrane;  dorsal  fins  large,  without  spine, 
the  first  nearly  opposite  ventrals.  Caudal  well  develo|>ed,  l)ent  upward,  a  fold  along  each  side  of  tail. 
A  single  genus,  with  five  or  more  species,  inhabiting  warm  seas  on  sandy  shores,  sometimes 
aeuenfiiDg  rivers. 

Qenai  6.  PRISTS  Latham. 

Characters  of  genus  included  above. 

n    lUwtral  teeth  in  18  to  20  pairs;  first  dorsal  chiefly  Iwfore  ventrals;  cHUdal  with  a  small  lower  lobe perrotieti 

aa.  R«  ■stral  teeth  in  24  to  32  pairs;  first  dorsal  opposite  vcntruls;  caudal  without  lower  lobe pcctinaUw,  7 
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7.  Pristis  pectinatxis  Latham.     Common  Saw-fish;  ** Fez  Sierra.** 

First  dorsal  over  ventrals;  second  dorsal  scarcely  smaller  than  first;  no  lower  caudal  lobe.  Saw 
with  24  to  32  pairs  of  teeth,  the  posterior  farther  apart  than  the  anterior.  Found  in  the  tropical  seas 
north  to  West  Indies  and  Florida;  abundant  in  the  Gulf  of  Mexico,  ascending  the  Lower  Mississippi. 
The  species  probably  reaches  a  length  of  20  feet.  Not  obtained  by  us,  but  included  on  the  authority 
of  Professor  Poey. 

The  saw-fish  is  abundant  in  Indian  River,  Florida,  where  it  is  permanently  resident.  It  is  held  hi 
much  dread  ])y  the  commercial  fishermen  on  account  of  the  damage  which  it  does  by  becoming 
entangled  in  their  net?.  The  larger  ones  tear  or  cut  the  nets  so  seriously  as  to  render  them  valueless, 
while  the  smaller  ones  become  entangled  and  can  only  be  removed  with  great  difficulty.  Those  seen 
in  Indian  River  usually  do  not  exceed  3  feet  in  length,  the  saw  included,  but  very  large  ones  are 
occasionally  taken.  It  is  said  that  one  caught  near  Eau  Gallie  in  October,  1895,  was  12.5  feet  long  and 
weighed  425  pounds.     The  largest  reported  by  fishermen  were  16  or  17  feet  long. 

Some  interesting  information  concerning  the  young  of  the  saw-fish  is  recorded.  '  Mr.  F.  B.  Everett 
says  that  from  a  large  female  saw-fish  he  took  a  number  of  young  which  swam  away  w^hen  placed  iru 
the  water.  The  "saws'*  were  enveloped  in  a  membrane  which  soon  disappeared  in  specimens  left  to 
dry  in  the  sun,  and  the  teeth  became  visible.  Mr.  Stypmann,  of  Stuart,  Fla.,  took  18  or  20  yomig  from 
a  saw-fish  alx)ut  the  Ist  of  July.  The  "saws'*  were  well  developed,  but  they,  like  the  teeth,  were  soft 
like  leather.  There  is  some  variation  in  the  number  of  teeth  on  the  saw%  and  there  is  usually  one  more 
tooth  on  one  side  than  on  the  other.  From  a  large  number  counted  it  appears  that  the  usual  numbers 
are  25  and  26,  respectively. 

Another  species  of  saw-fish  (PriMu  perroUeti  Valenciennes)  was  descril)ed  in  1838  from  the  Senegal 
River,  on  the  west  coast  of  Africa.  This  is  said  to  occur  in  the  West  Indies,  and  the  saw-fish  from  the 
Pacific  coast  of  America  north  to  Mazatlan  has  been  identified  with  it.  The  Pacific  coast  species, 
however,  is  now  regarded  as  distinct,  and  has  been  named  Pristis  zqohyreus  Jordan  &  Starks.  No 
direct  comparison  has  been  made  between  specimens  from  the  west  coast  of  Africa  and  the  West 
Indies,  and  it  may  be  that  there  is  but  the  one  species  in  the  West  Indies. 

Pristis  pedinatus  Latham,  Trans.  Linn.  Soc.,  II,  278,  1794.  "in  the  ocean";  Poey,  Fauna  Puerto-Riquefia,  349,  1881; 

Stahl,  1.  c,  81  and  167,  1881;  Jordan  &  Evennann,  I.e., 60, 1896. 
Pristis  granulosa  Bloch  &  Schneider,  Syst  Ichth,,  352, 1801,  Havana;  after  Parra. . 
Pristis  mississippiensis  Rafineaque,  Ichth,  Ohi.,  80, 1820,  Lower  MisHi^sippl  River 
Prist  in  imyalodon  Dum^ril,  Elasmobranehes,  476.  pi.  9,  fig.  4,  1870.  Cayenne. 
Pristis  acutirostris  Dum^ril,  1.  c,  479,  1870,  Martinique. 

Family  VI.  DASYATID^.     The  Sting  Rays. 

Disk  usually  more  or  less  broad  than  long;  pectoral  fins  uninterruptedly  confluent  in  front, 
forming  tip  of  snout;  tail  variously  formed,  usually  whip-Hke,  sometimes  short  and  stout,  sometime«i 
bearing  a  single  dorsal  or  caudal  fin,  but  never  with  two  dorsals;  usually  one  or  more  vertical  folds 
of  skin  on  the  tail,  rarely  a  lateral  fold.  Tail  generally  armed  with  a  large,  sharp,  retrorsely  serrate 
spine  on  its  upper  surface  toward  the  base;  2  or  3  spines  occasionally  present.  Ventral  fins  not 
emarginate.  Skin  smooth  or  variously  prickly  or  spinous,  roughest  in  adult;  no  differentiated  spines 
on  pectorals  in  males,  the  sexes  being  similar.  Mouth  rather  small;  teeth  small,  paved,  usually  more 
or  less  pointed  or  tubercular.  Nostrils  close  together;  nasal  valves  forming  a  rectangular  flap,  which 
is  joined  to  upper  jaw  by  a  narrow  frenum.  Spiracles  large,  placed  close  behind  eyes.  Skull  not 
elevated,  spiracles  and  eyes  superior.     Ovoviviparous. 

Foimd  in  most  warm  seas,  some  of  them  in  the  fresh  watei-s  of  the  northern  parts  of  South 
America.  Genera  about  10;  species  50.  The  large  jagged  spine  on  the  muscular  tail  is  capable  tyi 
inflicting  a  severe  and  even  dangerous  wound.  Only  two  species  of  this  family  are  as  yet  known  from 
Porto  Rico,  thougfi  doubtless  others  will  be  found. 

a.  Tail  stout,  provided  with  a  rayed  caudal  fin;  no  dorsal  fin;  disk  roundish;  caudal  spine  strong Uroloprus 

aa.  Tail  slender,  without  caudal  fin;  pelvis  without  sword-shaped  process.    (Marine  species.) 

Dasyatin*: 

b.  Tail  whip-like,  longer  than  disk,  which  is  rhomboid  or  roundish;  caudal  spine  strong Dasyatis,  7 

bb.  Tail  very  short,  shorter  than  the  very  broad,  transversely  rhombic  disk;  caudal  spine  weak,  often  wanting.     Ko 

trace  of  doraal  fin Pteboi'I.at ka 
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Genus  7.  DA8TATI8  Bafinesque. 

Disk  oval,  flat,  with  rounded  angles.  Tail  very  long  and  slender,  whip-like,  without  fin,  but 
often  with  1  or  2  vertical  membranous  folds;  a  strong,  serrated  spine  toward  base  of  tail.  Skin  more 
or  leas  spinous  or  prickly,  rarely  smooth.  Teeth  small,  paved;  a  few  papilla3  usually  present  in  mouth 
behind  lower  jaw. 

This  genus  contains  about  30  species;  sting  rays  of  large  size  abundant  in  warm  seas.  Many  of 
the  spinous  species  are  nearly  or  quite  smooth  when  young,  becoming  rough  with  age.  Some  of  our 
species  are  yet  imperfectly  known  and  much  of  the  synonymy  is  uncertain. 

Hemitrygon: 

a.  Tail  with  a  keel  or  wing-liko  expansion  below  only;  adult  with  stout  bucklers  on  back  and  tail;  tail  rough,  more 

than  twice  length  of  disk caUrura 

Dasyatis:  . 

oo.  Tail  with  a  narrow  keel  or  expansion  both  above  and  below. 

b.  Tail  simply  keeled  above,  with  a  wing-like  expansion  below. 

c.  Shoulder  with  3  series  of  tubercles;  tail  lees  than  twice  length  of  disk , hcuktia,  8 

ce.  Shoulder  with  fewer  than  3  series  of  tubercles. 

d.  Tail  round,  more  than  twice  disk;  back  with  strong  tubercles;  snout  sharp gtpnnura 

66.  Tail  more  or  less  compressed,  with  a  wing-like  expansion  above,  a  larger  one  below. 

€.  Skin  more  or  less  prickly  in  adult,  with  a  median  series  of  tubercles  on  back aabina 

tt.  Skin  nearly  or  quite  smooth  in  adult;  median  line  of  back  not  prickly  or  with  but  one  spine «ay,  9 

8.  Dasyatis  haatata  (DeKay).     Sting  Ray;  ''Raya,*' 

Disk  quadrangular,  about  one-fourth  wider  than  long;  anterior  margins  nearly  straight,  meeting 
in  a  blunt  angle  on  end  of  snout,  curved  near  outer  angle  to  meet  slightly  convex  posterior  margins; 
inner  border  convex;  outer  and  hinder  angles  rounded.  Ventrals  almost  entirely  covered  by  pecto- 
rals, their  hinder  margins  convex.  Tail  more  than  one  and  one-half  times  length  of  disk,  low-keeled 
on  upper  side,  a  long,  broad,  membranous  expansion  below,  roughened  with  small  asperities;  one  or 
more  serrated  spines.  Body  smooth  in  young;  very  old  with  scattered,  small  asperities;  a  row  of 
narrow  compressed  tubercles  along  middle  of  back  and  on  base  of  tail;  points  of  tubercles  depressed  and 
directed  backward.  On  each  shoulder,  parallel  with  median  row,  is  a  shorter  row,  its  lengtli  varying 
according  to  age.  Mouth  with  3  papillae.  Jaws  with  more  curvature  than  those  of  D.  centrura  and  less 
than  those  of  D.  sabina;  young  without  tubercles.     Color,  bluish  or  olivaceous-brown,  pale  below. 

West  Indies  to  Brazil;  north  to  Florida.  One  female  obtained  at  Hucares,  whose  length  (of  disk) 
is  11.25  inches;  tail,  15.5  inches;  width  of  disk,  14.5  inches;  a  row  of  12  spines  along  middle  line  of 
bac*k  and  a  shorter  lateral  row  of  2  or  3  spines  on  each  side. 

Trygon  fuuiata  DeKay,  New  York  Fauna:  Fishes,  373,  pi.  65,  fig.  214,  1M2,  Rhode  Island. 
DaayatUi  haslaia,  Jordan  &  Evermann,  1.  c, 83, 1896. 

9.  Daayatis  say  (Le  Sueur).    SotUliem  Sting  Bay;  **Raya.** 

Disk  quadrangular,  one-sixth  wider  than  long,  anterior  margins  nearly  straight,  posterior  and 
inner  borders  convex,  outer  and  posterior  angles  rounded.  Snout  not  protruding  beyond  lines  of 
margins.  Ventrals  rounded.  Tail  strong,  rather  more  than  one  and  one-half  times  length  of  disk, 
¥nth  a  strong  serrated  spine,  bearing  a  short,  low,  cutaneous  expansion  behind  spine  on  upper  side, 
and  a  longer,  little  wider  one  below,  ending  nearly  opposite.  Upper  jaw  undulated,  lower  promment 
in  middle.  Teeth  small,  smooth  in  young  and  females,  sharp  in  adult  males;  3  papillae  at  bottom  of 
mouth,  and  1  at  each  side.     Body  and  tail  smooth. 

Color,  olive-brown  in  adult,  reddish  or  yellowish  in  young;  lower  surface  whitish. 

This  species  closely  resembles  the  European  D.  pastinaca.  In  D.  say  the  anterior  margins  form 
a  more  blunt  angle  at  end  of  snout,  which  is  less  prominent  at  apex;  outer  and  posterior  extremities 
of  pectoral  rounder,  posterior  margin  more  convex,  disk  broader  toward  ventrals,  and  tail  longer;  in 
i>.  pastinaca  the  lateral  and  hinder  angles  of  pectoral  and  lateral  angle  of  ventral  are  marked  by  blunted 
comers;  a  single  small,  rounded  tubercle  on  middle  of  back. 

This  ray  is  found  from  Carolina  to  Brazil.  It  is  quite  common  in  Florida,  and  is  occasionally 
taken  as  far  northward  as  New  York.     Not  obtained  by  us,  but  given  on  authority  of  Poey. 

Raja  toy  Le  Sueur,  Jour.  Ac.  Nat  8ci.  Phila.,  1, 1817, 42,  New  Jersey. 

f  Trygon  myi,  Poey,  Fauna  Puerto-Riquefia,  350, 1881;  Stahl,  1.  c,  81  and  167, 1883. 

JMuyatit  «ay,  Jordan  ^  £vennann,  1.  c,  86, 1896. 

f .  C.  B.  1900-6 
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Family  VII.  MYLIOBATIDAE.     The  Eagle  Rays. 

Disk  broad;  pectoral  fins  not  continued  to  end  of  snout,  but  ceasing  on  sides  of  head  and  reap- 
pearing in  front  of  snout  as  one  or  two  fleshy  protuberances  (cephalic  fins),  which  are  supported  by 
fin  rays.  Tail  very  long  and  slender,  w  hip-like,  with  a  single  dorsal  fin  near  its  root,  l)ehind  which 
is  usually  a  strong  retrorsely  serrated  spine.  Nasal  valves  forming  a  rectangular  flap,  with  posterior 
margin  free,  attached  by  a  frenum  to  upper  jaw.  Skull  less  depressed  than  usual  among  rays,  its 
surface  raised  so  that  the  eyes  and  spiracles  are  lateral  in  position.  Teeth  hexangular,  large,  flat, 
tessellated,  middle  ones  usually  broader  than  the  others.  Skin  smooth;  no  differentiated  spines  on 
pectorals  in  males,  the  sexes  being  similar.     Ventrals  not  emarginate.     Ovoviviparous. 

Only  a  single  species  of  this  family  is  yet  known  from  Porto  Rico. 

Aetobatinje: 

a.  Teeth  in  a  single  series,  very  broad;  muzzle  entire Aetobatus, 8 

Rhinopterinje: 

aa.  Teeth  in  several  series,  the  middle  series  very  broad. 

b.  Muzzle  entire M  vliobatis 

56.  Muzzle  emarginate;  cephalic  fins  below  level  of  disk Rhinoptera 


'-3^3*!^ 


^?^ 


% 


Fig.  i.—Aelobalus  narinarU  dorsal  view. 
GeniiB  8.  AETOBATUS  Blainville. 

General  fonn  of  Myliolxilis.  Muzzle  entire.  Teeth  flat,  broad,  forming  a  single  series  (correspond- 
ing to  the  middle  series  in  MylloUitiH,  there  l)eing  no  small  lateral  teeth.  Upj>er  dental  lamina  straight, 
lower  curved  and  projecting  Ixiyond  up|)er.  Free  border  of  nasal  valve  deeply  emarginate.  Skin 
smooth.     Found  in  tropical  seas. 
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1 0.  Aetobatiis  narinari  ( Eupb  nisen ) .     Spotted  St  my  Ray;  *  *  Obigjw  * ' ;  ^^  ( liurho. ' ' 

Disk  nearly  or  quite  twice  as  broad  aa  long;  tail  very  long,  about  2.5  times  length  of  (lisk;  Hnout 
7  in  length  of  disk;  distance  from  snout  to  eye  10  in  width  of  disk;  width  of  mouth  10  in  length  of 
<lisk.     A  long  furrow  in  middle  of  interorbital  space,  deepest  in  front;  spiracles  oblicjuely  placed. 

(xeneral  color  of  whole  upper  surface  light  chocolate-brown,  everywhere  co\'ered  with  roundish 
uT  oblong  pearly  or  bluish  si)ot8  or  blotches,  largest  about  size  of  eye,  smallest  less  than  half  as  large; 
under  surface  milky-white  except  margin  of  snout,  which  is  dark-gray;  tail  uniform  chocolate-brown; 
iris  yellowish-gray. 


Pio.  f>.—Aetobattut  narinari,  ventral  view. 

Found  in  tmpical  seas;  north  on  our  Atlantic  coast  to  Vii^inia.  ( )ne  male  seined  at  Culebra  Island 
Fel>niary  9.  This  is  one  of  the  largest  and  mont  interesting  of  the  rays.  It  is  not  unconnnon  on  our 
Florida  coast,  though  the  published  nvords  do  not  so  indicate.  It  attains  a  length  of  2  feet  or  more 
exclusive  of  the  tail,  which  is  two  to  three  times  the  length  of  the  disk. 

Raia  narinari  Euphranen,  Vet.  Ak.  Nyii.  Handl.,  XI,  1790,  217,  Brazil;  after  Xnrinarl  of  Mart-grave. 

Myliobatis  ffUenkre  Riippell,  Neu.  Wirb.,  70,  183f>,  Rtnl  Hea. 

/fonioVi/M  nmrrop^CT-a  McClelland,  Calcutta  Jour.  Nat.  Hist.,  I,  1841,  60.  Bengal. 

ArlnbttiM narinari,  Poey.Fanna  inierto-Riqnefla, 3-19, 1881;  SUihl,l.c.,81  an»l  ir.7,lK.s:{;  .lordan^V  Kvermann,  I.e., 88. 1896. 
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Family  VIIl.  ANGUILUD^.     The  True  Eels. 

The  true  eels  are  characterized  by  their  scaly  skin  in  association  with  a  conical  head  and  a 
general  resemblance  to  the  conj?ers. 

Oenm  9.  AHOUILLA  Shaw. 

Body  elongate,  compressed  Ijehind,  covered  with  embedded  linear  scales  placed  obliquely,  some 
at  right  angles  to  others.  Lateral  line  well  developed.  Head  long,  conical,  moderately  pointed,  the 
rather  small  eye  well  forward  and  over  angle  of  mouth.  Teeth  small,  subequal,  in  bands  on  each  jaw 
and  a  long  patch  on  vomer.  Tongue  free  at  tip.  Lips  rather  full,  with  free  margin  behind,  attached 
by  a  frenum  in  front.  Lower  jaw  projecting.  Gill-openings  rather  small,  slit-like,  about  as  wide  as 
base  of  pectorals  and  partly  below  them.  Nostrils  superior,  well  separated,  the  anterior  with  a  slight 
tulje.  Vent  close  in  front  of  anal.  Dorsal  inserted  at  some  distance  from  head,  confluent  with  anal 
around  tail.     Pectoral  well  developed. 

Found  in  most  warm  seas  (the  eastern  Pacific  excepted),  ascending  streams,  but  mostly  spawning 
in  the  sea.  They  often  move  for  a  considerable  distance  on  land,  in  damp  grass,  and  in  this  way  pass 
waterfalls,  dams,  and  other  obstnictions.  It  is  thought  that  they  spawn  only  in  the  sea,  the  female 
dying  after  having  once  produced  ova.  The  females  are  larger  than  the  males,  paler  in  color,  with 
smaller  eyes  and  higher  fins.  Eels  are  among  the  most  voracious  of  fishes.  *  *  On  their  hunting  excur- 
sions they  overturn  alike  huge  and  small  stones,  beneath  which  they  find  species  of  shrimp  and  crawfish, 
ot  which  they  are  excessively  fond.  Their  noses  are  poked  into  every  imaginable  hole  in  their  search 
for  food,  to  the  terror  of  innumerable  small  fishes." 

11.  Angruilla  clirysypa  Kafinesque.     ''Anguilki'^ ;  Commmi  Eel. 
(Plate  1.) 

Head  3.2  in  trunk;  depth  5.8;  eye  1.8  in  snout;  snout  5.5  in  head;  interorbital  5.4. 

Body  elongate,  compressed  behind,  covered  with  linear  embedded  scales  obliquely  placed  in 
groups,  the  scales  of  which  are  at  right  angles  to  those  of  adjoining  groups;  lateral  line  well  developed; 
head  long,  conic,  i)ointed;  eye  situated  over  angle  of  mouth;  lower  jaw  projectuig;  fine  conic  teeth  in 
bands  on  each  jaw  and  on  vomer;  the  gill-openings  are  vertical  slits  in  front  of  and  partly  l>elow  pectoral ; 
dorsal  inserted  far  back  of  head,  but  considerably  in  front  of  vent;  anal  commencing  shortly  behind 
vent,  confluent  with  dorsal  around  the  tail,  fonning  a  caudal  fin. 

Atlantic  coast  of  the  United  States,  and  Mississippi  Valley;  abmidant  from  Maine  to  Mexico, 
ascending  all  rivers  south  of  Canada  and  east  of  the  Rocky  Mountains.  Common  in  the  West  Indies 
and  highly  valued  as  a  food-fish.  It  is  caught  in  considerable  numbers  in  Porto  Rico  in  the  small 
bamboo  traps  or  "nasas"  set  in  the  small  rivers. 

Six  examples,  the  smallest 4  inches  long,  the  largest  over  2  feet,  from  San  Juan  market  and  Baya- 
mon  River  at  Bayamon,  the  smallest  one  from  the  ^ea  at  Mayaguez. 

AiiffuiUa  chry&ifpa  Rafincsque,  Amer.  Month.  Mag.  and  Crit.  Rev.  1817, 120,  Lake  CJeorge;  Hudw)n  River;  Lake  Champlain ; 

Jordan  &  Evcrmaun,  1.  c,  348,  1896. 
AnyuUla  blephura  Rafinesque,  Amer.  Month.  Mag.  and  Crit.  Rev.  1817, 120,  Long  Island. 
AnntiiUa  laticauda  Rafinesque,  Amer.  Month.  Mag.  and  Crit.  Rev.  1817,  446,  Ohio  River. 
Angxt^iUa  atcrrima  Rafinesque,  leh.  Ohicnsis,  78, 1820,  Tennessee  and  Cumberland  rivers. 
AiigiiUla  xaiUhovtcUu  Rafinesque,  leh.  Ohlensis,  78, 1820,  Oliio  River. 
AnguiUa  ItUea  Rafinesque,  Ich.  Ohiensis,  78, 1820,  Ohio  River. 

Muneiia  roBlrata  Le  Sueur,  Jour.  Ac.  Nat,  Sci.  Phila.  1821,  81,  Cayuga  Lake,  New  York. 
Murxna  bostoniamis  Le  Sueur,  Jour.  Ac.  Nat.  Sci.  Phila.  1821,81,  Boston. 
Murscna  8er])CtUina  Le  Sueur,  Jour.  Ac.  Nat.  Sci.  Phila.  1821,  82,  Newport,  R.  I. 
Murxna  macrocephala  Le  Sueur,  Jour.  Ac.  Nat.  Sci.  Phila.  1821,  82,  Saratoga,  N.  Y. 
Murstiia  argeiitca  Le  Sueur,  Jour.  Ac.  Nat.  Sci.  Phila.  1821, 82,  Boston  Bay. 
AnguiUa  tcnuirostris  De  Kay,  Fishes  New  York,  310,  1842,  New  York. 
AnguiUa  novasorkancnsi^  Kaup,  Apodes,  48,  fig.  33,  1856,  New  Orleans,  La. 
AnguiUa punctatisnima  Kaup,  Apodes,  41,  1856,  Niagara  River. 
AnguiUa  cubana  Kaup,  Apodes,  44, 1856,  Cuba. 
AnguUla  novxterrce  Kaup,  Apodes,  45,  fig,  3.5, 1856,  Newfoundland. 
AnguiUa  texana  Kaup,  Apodes,  45,  fig.  36, 1856,  Texas. 
AnguiUa  wai)a8hensut  Kaup,  Apodes,  46,  1856,  Wabash  River. 
AnguiUa  tyrannms  Girard,  U.  S.  and  Mexican  Bound.  Surv.,  75,  1859,  Rio  Grande. 
Murstna  auffuiUa,  Poey,  Fauna  Puerto-Riquefia,  344, 1881. 
Murama  cubana,  Stahl,  1.  c,  166, 1883. 
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Family  IX.  LEFTOCEPHALID/E.     The  Conger  Eels. 

This  family  includes  those  eels  which  are  scaleless,  and  have  the  tongue  largely  free  in  front;  body 
moderately  elongate,  end  of  tail  surrounded  by  a  fin;  posterior  nostril  remote  from  upper  lip  and  near 
front  of  eye,  and  pectoral  fins  well  developed.  All  the  species  are  plainly  colored,  grayish  or  dusky 
al)ove,  silvery  l)elow,  and  the  dorsal  edged  with  black. 

Genera  8,  species  about  15;  in  most  warm  seas,  usually  at  moderate  depths.  Most  of  the  species 
undergo  a  metamorphosis,  the  young  l)eing  loosely  organized  and  transparent,  band-shapeil,  and  with 
verj-  small  head.     The  body  grows  smaller  with  incn^ased  age,  owing  to  (compacting  of  the  tissues. 

n.  Vomerine  teeth  in  bands,  none  of  tlicm  canine-like:  lips  thick. 

b.  Dornal  fin  innerted  at  a  j>oint  behind  base  of  j>ectoral,  but  nearer  pectoral  than  vent;   head  with  inconspicuous 
mucus  cavities;  jaws  with  an  out«r  series  of  close-set  teeth,  forming  a  catting  edge:  tall  about  half  longer  than 

rest  of  body Lkptoceph  alus,  10 

bb.  Dorsal  fin  beginning  over  the  gill-opening:  bones  of  front  of  head  with  large  muciferoiLs  cavities;  mouth  rather 
small;  jaws  with  bands  of  small  teeth,  the  outer  not  forming  a  cutting  edge;  tail  from  half  to  two-thirds  of 

total  length CONOERMURiENA 

rto.  Vomerine  teeth  uniserial,  some  of  them  canine-like;  maxillary  teeth  biserial;  dorsal  l>eginuing  above  root  of  pec- 
toral; cleft  of  mouth  extending  beyond  middle  of  eye;  tail  very  long  and  slender,  about  half  longer  than  rest 
of  body Uroconger 

aimiijiji  MiviiinjoL  MiiiMjiuij^  iipriffiiiiiif^fWi^^iil^^^^ 

iMT^ 


FiQ.  6. — Leptocephalus  conger. 
Oeniu  10.  LEFTOCEPHALUS  (Oronow)  Scopoli. 

Body  formed  as  in  Anguillay  skin  scaleless.  Head  depressed  above,  anteriorly  pointed.  Lateral 
line  present.  Mouth  wide,  its  cleft  extending  at  least  to  below  middle  of  eye.  Teeth  in  outer  series 
in  each  jaw^  equal  and  close-set,  forming  a  cuttmg  edge;  no  canines;  band  of  vomerine  teeth  short. 
Tongue  anteriorly  free.  Vertical  fins  well  developed,  confluent  around  tail;  pectoral  tins  well  devel- 
oped; dorsal  beginning  close  behind  pectorals.  Gill-openings  rather  large,  low.  Eyes  well  develoi)ed; 
posterior  nostril  near  eye,  the  anterior  near  tip  of  snout,  with  short  tube.  Lower  jaw  not  projecting. 
Skeleton  differing  in  numerous  respects  from  that  of  AnguiUa.     Vertebne  al)out  56-}- 100. 

This  genus  is  found  in  most  wann  seas,  and  contains  the  well-known  and  widely  distributed  conger 
eel  and  three  or  four  closely  related  species.  The  earliest  generic  name  used  for  memlxjrs  of  the  group 
u  Leidocfjihalus,  based  on  a  curious,  elongate,  transjmrent,  band-like  creature,  with  minute  head  and 
ver\'  small  mouth,  found  in  the  waters  of  Europe,  and  known  as  LeptocepJiaitm  morrism.  This  has  been 
.«hown  by  Ciill,  Gunther,  and  Facciold  to  be  the  young  and  larval  form  of  Tjejdocephnlus  conger.  A 
number  of  the  genera  and  species  of  the  supposed  family  of  lA^tocephaUcUe  have  been  describeil,  but 
there  is  no  doubt  that  all  of  them  are  larvae,  some  of  eels,  as  Conger^  Cmigerinunena,  OphisuruSy  and 
Sdinstoma,  others  of  Isospondylous  fishes,  as  AlbuUt^  Elopn,  Alepocephalm,  Stomias,  etc.  (See  Gunther, 
Cat, VIII,  136.)  It  is  thought  by  Dr.  Gunther  that  the  Leptxx-ephalid  forms  are  probably  "individuals 
arreted  in  the  development  at  a  very  early  period  of  their  life,  yet  continuing  to  grow  to  a  certain 
wze,  without  corresponding  development  of  their  internal  organs,  and  i)erishing  without  having  attained 
the  characters  of  the  perfect  animal.'*  The  recent  observations  of  Dr.  Gilbert  on  the  larvae  of  AUnda, 
ElojMt,  and  (Jcmger^  however,  seem  to  point  to  the  conclusion  that  these  curious  forms  are  normal  young, 
and  that  the  individuals  grow  smaller  in  size  for  a  time  with  increased  age,  owing  to  the  increasing 
rompactnesf^  of  the  tissues. 

a.  Doraal  beginning  nearly  opposite  tip  of  pectoral;  head  about  1.8  in  trunk conger,  12 

aa.  DoibaI  fin  beginning  above  middle  of  pectoral;  head  about  1.6  in  trunk caudilimbatus 
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12.  Leptocephalus  conger  (Linnaeus).     Conger  Ed;  Congrio. 

Dorsal  beginning  opposite  or  just  behind  tip  of  pectoral;  eye  1.5  in  snout,  5  to  6  in  head;  snout 
3.25  to  4.25  in  head;  gape  extending  nearly  or  quite  to  posterior  margin  of  eye;  hea<l  1.8  to  1.86  in 
trunk;  tail  longer  than  rest  of  l)ody;  pectoral  3.5  in  head;  upper  lip  full,  with  conspicuous  pores. 

Ashy-gray  or  blackish;  vertical  fins  with  black  margin;  body  sometimes  (var.  niger)  entirely  black. 

Atlantic  Ocean,  generally  common  on  both  coasts,  from  Cape  Cod  to  Brazil;  also  on  coasts  of  Asia 

and  Africa;  almost  cosmopolitan,  but  not  found  in  the  eastern  Pacific.    It  reaches  a  length  of  8  feet, 

and  is  an  important  food-fish,  especially  in  Europe.     Recorded  by  Dr.  Stahl;  not  obtained  by  us  in 

Porto  Rico. 

(a)  Larval  Forms. 

Leptocephalus  motris$i  Gmelln,  Syst.  Nat,  1150,  1788,  Holyhead,  England. 
OphidiumpeUucidum  Couch,  Lond.  Mag.  Nat  Hist,  V,  1832,  313,  742,  England. 
LepUx^halus gracilis  Storer,  Mem.  Amer.  Acad.,  II,  524,  1839.  MasaaehuxetUt. 
Leptocephalm  gpaUaiizanii,  cajididiMimw,  etc.,  of  European  writers. 

(6)  Adult  Forms. 

Murama  supremo  margine  pintue  dorscdia  nigro  Artedl,  Synon.,  40,  2, 1738,  Mediterranean. 

Uurttna  conger  Linnaeus,  Syst  Nat,  X,  245, 1758,  Mediterranean  Sea;  based  on  Artedi. 

Murama  nigra  Rlsso,  Ich.  Nice,  93, 1810  (black  variety),  Nice. 

AnguiUa  oceanica  Mitchill,  Jour.  Ac.  Nat  Scl.  Phlla.  1818,  407,  off  New  York. 

Conger  verus  Rlsso,  Eur.  M^r..  Ill,  201,1826.  Nice. 

Conger  vtdgarU  Cuvler,  R^gne  Animal,  ed.  II,  vol.  2,  350,  1829,  France;  GOnther,  Cat,  VIII,  38, 1870. 

Conger  rubetfcem  Ranzani,  De  Novis  8pec.  Pise.  Diss.  Prima,  19,  pi.  V,  fig.  5, 1838,  Mediterranean. 

Ophimmaoblum  Swainson,  Fish.,  Rep.,  and  Amph.,  II,  896, 1839,  Sicily. 

Conger  orbignyanua  Valenciennes,  D'Orbigny,  Voy.  Am.  M^rid.,  Poiss.,  pi.  12,  2. 1839,  South  America. 

Conger  escukntus  Poey,  Memorias,  II,  346,  1860,  Cuba;  Stahl,  I.e.,  80,  1883  (misprinted  "Conges"). 

Leptocephaluit conger,  Jordan  &  Evermann,  I.e.,  3M,  1896. 

Family  X.  MURiCNESOCID^. 

Scaleless  anguilloid  eels,  with  posterior  nostril  not  labial,  tongue  largely  adnate,  jaws  not  excess- 
ively elongate,  end  of  tail  surrounded  by  (»udal  fin,  and  pectoral  fins  well  developed.  None  of  these 
characters  appears  to  have  in  itself  great  importance,  but,  according  to  Dr.  Gill,  in  the  genus  Murse- 
nesoXy  the  only  genus  in  which  the  osteology  is  well  known,  the  characters  are  such  as  fully  to  justify 
family  distinction. 

Dr.  Gill  gives  the  following  diagnosis  of  the  Murxnesocidx:  **Enchelycephalous  Apodals  with 
the  tongue  not  free,  the  branchiostegal  membrane  connecting  the  opposite  sides  below,  the  epipharyn- 
geals  reduced  to  one  pair,  and  the  hypopharyngeals  linguiform  and  encroaching  on  the  fourth 
branchial  arch."  To  this  should  be  added:  Gill-openings  rather  wide;  pectoral  fins  well  developed; 
jaws  of  moderate  length;  vomer  well  armed. 

Whether  all  these  characters  are  found  in  the  other  genera  commonly  associated  with  the  Murx- 
nesox  is  not  yet  known.  The  family,  as  understood  by  us,  seems  divisible  into  two  well-marked 
groups,  which  are,  p)erhap8,  as  distinct  from  each  other  as  from  the  Echelidae  or  the  Congridx,  The 
species  of  this  family  are  not  very  numerous,  and  a  large  proportion  are  American.  In  general 
appearance  and  habits  they  approach  the  congers.  All  are  plainly  colored,  and  some  descend  to 
rather  deep  water.    One  genus  represented  in  Porto  Rico. 

Murjenesocina: 

a.  Dorsal  and  anal  fins  well  developed  throughout,  the  dorsal  beginning  nearly  above  gill-opening:  rniout  moderately 
produced:  vomerine  teeth  ver>'  strong. 

6.  Teeth  in  jaws  in  several  series;  gill-openings  wide Murjenbsox,  11 

bb.  Teeth  In  jaws  biserial,  small;  vomer  with  a  series  of  long,  pointed  canines;  tail  about  four  times  as  long  as.rest  of 

body;  gill-openings  narrow Hoplunnis 

Stilbiscika: 

aa.  Dorsal  and  anal  fins  very  low  anteriorly,  developed  chiefly  on  the  tail. 

c.  Tail  about  as  long  as  rest  of  body;  teeth  moderate;  dorsal  beginning  before  the  vent.    Body  moderately  elongate, 

diameter  more  than  one-thirtieth  the  length;  dorsal  beginning  just  before  vent Nboconqsr 

cc.  Tail  short,  little  more  than  half  as  long  as  rest  of  body;  teeth  all  uniserial,  unequal,  some  of  them  canine-like; 
body  very  slender,  whip-shaped. 

d.  Dorsal  fin  beginning  not  far  behind  pectoral Leptocongbr 

dd.  Dorsal  fin  beginning  behind  the  vent Stilbiscus 

ddd.  Dorsal  fin  beginning  close  behind  the  nape GoRDncHTHTs 
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Oennt  11.  MUESHESOX  MoClelland. 

Body  robust  Dorsal  and  anal  fins  well  developed,  dorsal  beginning  nearly  above  gill-opening. 
Mouth  large,  teeth  in  jaws  in  several  series,  those  of  one  series  enlarged  and  depressed,  forming  long 
canines  in  front;  vomer  with  several  long  series  of  teeth,  the  middle  one  of  strong  canines. 

This  genus  contains  numerous  species,  large,  conger-like  eels,  some  of  which  are  found  in  all  warm 
seas.  They  are  remarkable  for  the  strong  armature  of  the  vomer.  One  species  known  from  Porto 
Rico. 

18.  Mursenesox  savanna  (Guvier). 

Median  series  of  teeth  on  vomer  distinctly  tricuspidate  in  the  young,  becoming  entire  with  age, 
with  nearly  even  surface;  pectorals  as  long  as  maxillary,  2.66  in  head;  eye  2  in  snout,  which  is  4.5  in 
head;  dorsal  inserted  over  gill-opening. 

Brown  above,  silvery  below;  dorsal  and  anal  edged  with  black. 

Cubs  to  Rio  Janeiro,  not  common;  occasional  in  the  Mediterranean  Sea.  Not  obtained  by  us  in 
Porto  Rico,  but  included  on  authority  of  Poey. 

Murxna  savanna  Cuvier,  R^gne  Animal,  ed.  2,  vol.  2,  350, 1829,  Martinique. 

Qmger  bratiUai9is  Ranzani,  Nov.  Spec.  Pise.  Diss.  Prima.  IV,  17,  pi.  13,  flg.  1, 1838,  Brazil. 

Congrui  curvidens  Richardson,  Voy.  Erebus  and  Terror,  111,  1844,  no  locality  given. 

Oynoponticusferox  CostA,  Fauna  Napoli,  Pese.,  pi.  28, 1851,  Naples. 

Conger  limbahts  Castlenau,  Anim.  Am.  Sud,  83,  pi.  43,  fig.  3, 1855,  Rio  Janeiro. 

Muneneaox  savanna,  Poey.  Fauna  Puerto-Riquefia,  344, 1881;  Stahl,  1.  c,  166, 1883;  Jordan  <&  Evennann,  1.  c,  3Q0. 1896. 

Family  XI.     MORINGUIDi€.     The  Whip  Eels. 

Excessively  elongate  eels,  with  the  abdominal  cavity  forming  two-thirds  of  the  length  (the  anus 
opening  about  the  commencement  of  the  last  third)  and  the  heart  far  behind  gills.  Body  scalelea«); 
cylindrical,  with  the  trunk  much  longer  than  the  tail;  pectorals  none  or  small;  vertical  fins  but  little 
developed,  limited  to  the  tail;  posterior  nostril  in  front  of  small  eye;  cleft  of  mouth  narrow;  teeth 
nniserial;  gill-opening  rather  narrow,  inferior. 

Oennt  18.  AFHTHALKICHTHTS  Kanp. 

Characters  of  the  genus  included  above. 

14.  Aphthalmichthys  caribbeus  Gill  &  Smith. 

Body  exceedingly  long  and  slender,  the  trunk  of  uniform  depth  throughout  and  not  compressed, 
poet-anal  part  of  body  slightly  compressed.  Head  long,  not  conspicuously  wider  than  body,  its  length 
contained  13  times  in  total  length  of  fish,  nearly  9  times  in  distance  between  snout  and  vent,  and  4 
times  in  tail.  Anterior  nostrils  large  and  tubular,  at  end  of  snout;  posterior  nostrils  large,  immediately 
in  front  of  eye.  Length  of  snout  one-seventh  that  of  head.  Gape  equal  to  depth  of  body,  about  one- 
fourth  length  of  head  extending  considerably  beyond  eye.  Lower  jaw  projecting.  Teeth  rather  large, 
canine,  retrorse,  nniserial,  a  single  row  of  small  teeth  on  vomer.  Eye  very  small  and  rudimentary, 
little  larger  than  the  posterior  nostril,  and  contained  over  20  times  in  length  of  head  and  8  times  in 
mout.  Interorbital  narrow,  about  half  length  of  snout.  Depth  of  body  contained  54  times  in  total 
len^rth,  4.2  times  in  head.  About  the  length  of  the  head  behind  vent,  a  narrow,  shallow  groove  extends 
backward  on  both  the  dorsal  and  ventral  surfaces;  in  this  groove  the  dorsal  and  anal  fins  exist  as  low 
ridges,  and  are  entirely  undeveloped  until  about  length  of  head  from  end  of  body;  they  then  l)ecome 
less  than  half  a  millimeter  in  height  and  are  confluent  around  the  blunt  tail.  The  pectoral  is  a  mere 
nHiiment  lying  on  the  upper  posterior  edge  of  the  gill-slit  and  is  less  than  half  the  length  of  the  latter. 
The  branchial  openings  are  nearly  vertical  slits,  about  twit«  length  of  eye,  and  separated  from  each 
oilier  by  a  space  equal  to  1.5  times  their  length.  The  ventral  opening  is  situated  a  little  more  than 
two-thirds  the  distance  from  snout  to  end  of  tail.     A  series  of  large  circular  pores  along  lateral  line. 

Color  in  life,  a  uniform  grayish-olive,  without  markings.  The  type,  270  nmi.  long,  collettfd 
among  coral  (PorUes)  at  San  Greronimo,  Porto  Rico,  by  Mr.  George  M.  Gray. 
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The  following  table  gives  the  measurements: 


Measurements. 

Milli- 
meters. 

Measurements. 

Milli- 
meters. 

Length 

270 
21 
185 
85 

5 

4.5 

5 

5 

Length  of  snout 

3 

2.6 
21 
21 

21 

16 

Length  of  head...        .                 .... 

Interorbital 

Length  of  head  and"  trunk 

Dorsal  groove  behind  vent 

Length  of  poet- ventral  region 

Depth  at  gill-sli t 

Anal  groove  behind  vent 

Dorsal  tin  appears  above  surface,  in 
front  of  ena  of  tail 

Depth  at  vent .                ...        .... 

Depth  at  dorsal  origin 

Anal  fin  appears  above  surface,  in 
front  of  end  of  tail  about 

Length  of  gape 

AphtfuUmicthys  carWbeus  Gill  &  Smith,  Science,  n.  s.,  vol.  XI,  Nos.  286,  973,  June  22,  1900,  San  Oeronimo,  Porto  Rico. 

Family  XII.  MYRIDifi,     The  Worm  Eels. 

End  of  tail  surrounded  by  the  confluent  vertical  fins;  posterior  nostril  in,  or  very  near,  upper 
lip,  the  tongue  more  or  less  fully  adnate  to  the  floor  of  the  mouth.  The  species  are  usually  of  small 
size  and  plain  colors,  more  or  less  worm-like  in  form,  and  inhabit  sandy  coasts  in  tropical  seas.  The 
genera  have  but  few  species  each.  They  are  intermediate  in  character  between  the  Ophichthyicbe  and 
the  Murstnesocidse.  The  osteology  has  not  been  carefully  studied,  but  they  will  probably  be  found  to 
be  most  nearly  related  to  the  latter  family,  if  indeed  the  two  should  not  be,  as  in  Bleeker's  arrangement, 
reunited  with  the  Tjeptocepholidve. 

a.  Body   elongate,  subterete;  pectoral  present,  sometimes  minute;  anterior  nostril  tubular;  dorsal  fln  beginning 
behind  head;  teeth  small. 

h.  Dorsal  fin  beginning  behind  vent;  no  teeth  on  vomer;  teeth  mostly  uniserial;  body  slender,  terete Ahlia 

bb.  Dorsal  fln  beginning  before  vent;  vomer  with  teeth. 
c.  Dorsal  beginning  at  a  point  about  midway  between  gill-opening  and  vent;  pectoral  very  small;  teeth  subequal; 

body  slender,  terete;  tail  much  longer  than  rest  of  body Myrophis 

an.  Body  short,  much  eompressed;  pectoral  almost  invisible;  mouth  narrow;  snout  obtuse,  depressed;  vertical  flns 
well  developed, dorsal  beginning  behind  gill-opening Chiix^rhinus,  13 

Oenas  18.  CHUOBHIKUS  Liitken. 

Body  short,  much  compressed,  especially  posteriorly;  mouth  narrow,  lower  jaw  slightly  the 
shorter;  snout  depressed,  obtuse,  two  rows  of  short  conic  or  incisor-like  teeth  on  each  palatine  and  a 
group  of  similar  teeth  on  nasals,  back  of  which  is  a  large  tooth  on  anterior  end  of  vomer;  teeth  on 
lower  jaw  triserial;  pectoral  fin  very  minute;  vertical  fins  well  developed,  dorsal  commencing  behind 
gill-opening.     One  species  known. 

15.  Chilorhinus  suensonii  Lutken.     Worm  Eel 

Head  5;  depth  14.4;  eye  8;  snout  6.3;  interorbital  5.6;  cleft  of  mouth  3.6  in  head;  head  and  tnink 
a  little  less  than  half  total  length;  dorsal  fin  beginning  a  short  distance  back  of  gill-opening,  slightly 
nearer  vent  than  tip  of  snout. 

Bo<ly  elongate,  trunk  slightly  compressed  anteriorly,  much  so  posteriorly;  head  large,  deeper  and 
wider  than  body,  its  width  somewhat  greater  than  its  depth,  its  upper  surface  convex;  snout  slightly 
tapering,  rather  broadly  truncate;  eye  chiefly  lateral,  posterior  border  just  above  the  angle  of  mouth; 
cleft  of  mouth  horizontal,  lower  jaw  included,  lips  fleshy,  upper  slightly  overhanging  the  closed  mouth, 
its  outline  somewhat  irregular;  a  double  series  of  short  canine-like  teeth  on  each  palatine,  similar  teeth 
on  nasals,  behind  which  is  a  large  tooth  on  vomer;  teeth  on  lower  jaw  triserial;  anterior  nostril  in  a 
short,  tube  well  forward  at  edge  of  lip,  directed  downward;  posterior  nostril  without  tube,  opening  in  . 
lower  part  of  upper  lip  just  in  front  of  eye,  scarcely  \dsible  when  mouth  is  closed;  skin  not  firmly 
attached  to  )>ody,  more  or  less  movable,  especially  full  and  loose  about  head,  where  it  is  gathered  into 
longitudinal  folds;  dorsal  and  anal  regular  in  outline,  somewhat  lower  near  their  confluence;  anal  very 
slightly  lower  than  dorsal,  each  with  numerous  rays;  lateral  line  present,  being  a  straight  shallow 
groove  running  nearer  dorsal  outline  anteriorly,  containing  a  series  of  muciferous  pores. 

Color  in  spirits:  Nearly  everywhere  uniform  dark-brown;  l)elly  and  ventral  surface  of  head  white. 

Twenty-seven  individuals,  from  1.5  to  4.4  inches  in  length,  were  collected  at  Mayaguez,  Ponce, 
Arroyo,  Hucares,  and  Boqueron.     Hitherto  known  only  from  St.  Croix,  Danish  West  Indies. 

ChUorhinui  tuenaonii  Ltttken,  Vid.  Med.  Naturg.  Foren.  Kjoben.,  I,  1851,  St.  Croix;  Jordan  &.  Evermann,  1.  c.  872, 1896. 
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Family  XIII.  OPHICHTHYID^.     The  Snake  Eels. 

This  family  includes  those  enchelycephalous  eels  which  are  scaleless  and  have  the  end  of  the  tail 
projecting  beyond  dorsal  and  anal  fins,  and  without  rudiment  of  a  caudal  fin.  Anterior  nostrils  placed 
in  upper  lip,  opening  downward;  gill-openings  not  confluent;  tongue  more  or  less  fully  adnate  to  floor 
of  mouth.  Species  usually  moderate  or  small  in  size,  very  abundant  in  tropical  seas,  especially  about 
coral  reefs.     The  eggs  are  numerous,  of  moderate  size,  similar  to  those  of  ordinary  fishes. 

Of  12  genera  of  this  family  occurring  in  America  only  4  are  known  to  have  species  in  Porto  Rico. 

o.  Body  without  traces  of  fins  anywhere;  teeth  all  small,  conical;  glll-openinffs  near  together,  subinferior;  anterior 
nostril  tubular;  tongue  scarcely  free  in  front;  mouth  small. 

ft.  Gill-slits  inferior,  converging  forward Sphaoebranchus,  14 

bb,  (}ill-slit8  small,  lateral,  placed  vertically Verma 

aa.  Body  with  distinct  fins,  at  least  on  back. 

c.  Anal  fin  wholly  wanting;  no  pectoral  fin;  dorsal  fin  high,  beginning  on  head;  gill-openings  subinferior,  converging: 

ant<*rior  nostrils  tubular;  tongue  slender,  somewhat  free  in  front Letharchus 

re.  Anal  fin  well  developed;  anterior  nostril  usually  in  a  short  tube  near  tip  of  snout. 

d.  Teeth  blunt,  mostly  granular  or  molar;  vomer  with  teeth;  pectoral  fins  present,  small. 

e.  Dorsal  rather  high,  beginning  on  head,  before  gill-opening Myrichthys,  15 

«.  Dorsal  fln  beginning  behind  gill-opening,  fin  usually  low Pisoodonophis 

dd.  Teeth  all  pointed,  none  of  them  molar;  vomer  with  teeth. 

/.  Dorsal  fin  beginning  before  naj>e,  on  anterior  part  of  head;  pectoral  fin  small  or  wanting. 

g.  Pectoral  fins  wholly  wanting;  body  compressed,  dorsal  fin  high Callechelys 

9g.  Pectoral  fins  small,  but  present;  body  elongate,  subterete,  dorsal  fin  moderate Bascanichthys 

jOT.  Dorsal  fin  beginning  more  or  less  behind  gill-opening. 

A.  Teeth  subequal,  with  no  elongate  canines  on  jaws  or  vomer Ophichthtjs,  16 

hh.  Teeth  unequal,  some  of  them  long  canines,  either  on  vomer  or  on  sides  of  one  or  both  Jaws;  mouth  large,  snout 
short,  and  eyes  more  or  less  superior Mystriophis 

Oenas  14.  8PHA0EB&AKCHUS  Bloch. 

This  genus  contains  several  little-known  species  of  small  eels  remarkable  for  showing  no  trace  of 
fins  in  the  adult  stage.  The  snout  projects  beyond  the  small  mouth,  giving  a  shark-like  profile,  and 
the  small  teeth  are  mostly  uniserial.  Gi)l-slits  inferior  and  converging.  The  name  Sphagebranchus 
was  based  on  a  species  which  evidently  belongs  to  the  genus.  It  has,  therefore,  clear  priority  over 
khihyapus  and  ApteridUhys. 

This  genus  is  the  most  simple  in  structure  among  the  genera  of  Ophichthyidvey  as  Ophichthvs  is 
probably  the  most  specialized.  Its  loss  of  fins  is  doubtless  due  to  degeneration,  but  it  seems  nearer 
the  primitive  type  than  Brachysomophis  or  Ophichthus.    Only  one  species  obtained  in  Porto  Rico. 

a.  Head  6  times  in  trunk anguiformis 

aa.  Head  little  more  than  4  times  in  trunk. 

b.  Color  brown,  head  mottled selacJwpa 

bb.  Color  greenish,  without  mottlings opMotiai8,l6 

16.  Sphagebranchus  ophioneuB  Evermann  &  Marsh,  new  species. 

Head  4.5  in  distance  from  tip  of  snout  to  vent,  12.5  in  total  length;  depth  of  trunk  48  times  in 
total  length,  depth  of  head  36  times;  distance  from  tip  of  snout  to  vent  2.8  in  total  length;  snout  6  in 
head,  mandible  2.5,  interorbital  12.7. 

Body  cj'lindrical,  tail  tapering;  longest  diameter  of  head  greater  than  that  of  body;  head  forward 
of  occipital  region  long,  slender,  conic,  and  sharply  pointed;  eye  minute;  mouth  inferior,  the  pointed 
snoot  feir  overhanging,  tip  of  lower  jaw  considerably  in  front  of  eye;  teeth  numerous,  directed  back- 
ward, conic,  sharp,  depressible,  uniserial  in  each  jaw  and  on  vomer;  roof  of  moutli  not  entirely  covered 
by  lower  jaw,  exposing  a  triangular  space  in  front  of  its  tip,  a  single  tooth  exposed  in  front  on  median 
line  when  the  mouth  is  closed;  in  the  preserved  specimen  the  tooth  next  l^ehind  on  each  side  is  also 
exposed,  probably  due  to  the  contraction  of  the  fleshy  tip  of  lower  jaw;  a  few  fleshy  papillse  at  edge  of 
npper  lip  on  each  side  opposite  tip  of  lower  jaw;  nostrils  not  tubular,  the  anterior  on  ventral  side  of 
fleshy  tip  of  snout,  the  entrance  guarded  by  a  pair  of  fleshy  papilla?;  the  posterior  in  upper  lip  just 
behind  tip  of  lower  jaw  which  covers  nostril  when  mouth  is  closed;  a  row  of  muciferous  pores  on  each 
nun  OS  of  mandible;  scattered  pores  about  snout,  behind  eyes  and  along  upper  lip,  and  a  transverse  row 
•PTOHB  head  at  occiput;  lateral  line  distinct,  complete,  and  continuous,  commencing  on  side  of  head  and 
extending  to  tip  of  tail,  consisting  of  a  slight  elevation  of  the  integument,  the  pores  arranged  at  regular 
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intervals  along  its  lower  cilge;  gill-slits  5.4  in  head,  entirely  inferior,  converging  anteriorly  where  they 
arc  very  narrowly  separated;  skin  over  branchial  chambers  with  longitudinal  plications. 

Color  in  Hpirit><:  Everywhere  pale-green,  without  evident  markings;  traces  of  a  faint  yellowish 
area  on  side  of  head,  in  front  of  occiput,  and  on  snout;  tip  of  snout  a  little  darker. 

One  sijecimen,  the  type  (No.  49526  U.S.N.M.)  11.25  inches  long,  dredged  in  4  fathoms  at  Fish 
Hawk  Station  6065,  off  Mayaguez,  Porto  Rico,  January  20. 


Fig.  7, — Sphagdyranehtis  opkUmcM. 

Qenat  15.  MTBICHTHT8  Oirard. 

Teeth  mostly  blunt  and  molar;  pectoral  fins  small;  dorsal  beginning  on  head  before  gill-opening; 
otherwise  essentially  as  in  OphicJUhus.  Coloration  variegated.  Species  numerous,  found  in  most  trop- 
ical seas.     Only  one  of  the  three  American  species  known  from  Porto  Rico. 

a.  Spots  on  body  large,  black,  most  of  them  with  a  distinct  pale  center,  the  jronnd-color  paler ociUatus,  17 

aa.  Spots  on  body  large,  round,  nearly  whitish  in  color,  the  ground-color  dark acuminattis 

17.  Myrichthys  oculatus  (Kaup). 

Head  4.2  in  trunk  (tip  of  snout  to  vent);  eye  2.5  in  snout;  interorbital  6  in  heail,  slightly  shorter 
than  snout;  cleft  of  mouth  3.25  in  head. 

Body  scaleless,  very  slender,  tail  tapering  to  a  point,  without  caudal  fin;  dorsal  and  anal  fins  not 
continuous  around  it;  dorsal  low,  commencing  on  head  far  in  advance  of  gill-opening,  extending  almost 
to  tip  of  tail;  anal  similar,  shorter  and  lower;  pectoral  reduced  to  a  thin,  narrow,  membranaceous  flap 
immediately  behind  gill-opening;  anterior  profile  of  head  straight,  making  an  angle  of  45°  with  the 
horizontal  mouth;  eye  very  small;  nostril  tubular,  on  side  of  tip  of  snout;  lower  jaw  considerably 
the  shorter,  upper  overhanging,  exposing  some  of  the  teeth,  which  are  all  small,  molar,  and  scarcely 
elevated. 

Color  in  spirits:  Body  grayish,  trunk  paler  below;  side  with  two  rows  of  about  35  large  roundish 
black  spots  not  sharply  circumscribed,  the  center  of  each  with  a  small  pale  spot,  upper  row  close  to 
dorsal  fin,  other  i*ow  just  below,  the  spots  above  alternating  with  those  below;  a  large  dark  sfwjt  on 
the  head  in  front  of  the  dorsal;  lower  jaw  and  snout  with  numerous  much  smaller  dark  spot*?,  some 
of  these  with  a  pale  center;  dorsal  with  dark-brown  edge  and  many  diffuse  blotches  of  same;  anal  pale, 
unmarked. 

Tropical  Atlantic,  Cuba  Uy  Surinam,  and  Cape  Venle  Islands.  One  specimen,  nearly  2  feet  lg,oii 
collected  at  Hucares,  Porto  Ricx). 

PisoodonophU  oculatus  Kaup,  Apodes,  22, 1856,  Curasao. 
ftphUuniH  Idlimxtndalus  Poey,  Repertorio,  II,  252,  pi.  3,  fig.  1,  1867,  Cuba. 
Opfiichthys  l(Uimaculatm,  Poey,  Fauna  Puerto- Riquefi a,  345,  1881. 
Myricldhyi  onilalus,  Jordan  &  Evennanu,  1.  c.,  376,  1896. 
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OennB  16.  0PU1CUTHU8  Thnnberg  ft  Ahl. 

This  genus  contains  all  the  ophisuroid  eels  which  have  sharp  teeth,  no  marked  canines,  well- 
developed  pectoral  fins,  and  dorsal  inserted  behind  head.  The  species  are  very  numerous  in  the 
tropical  seas,  and  many  attempts  have  been  made  to  split  the  group  into  smaller  genera.  Notwith- 
standing the  great  differences  when  extremes  are  compared,  these  small  genera  can  not  be  well 
defined.    Only  one  of  the  ten  American  species  is  known  from  Porto  Rico. 

a.  Teeth  of  upper  jaw  in  two  or  three  series. 

b.  Teeth  of  lower  jaw  uniserial,  or  nearly  so;  vomerine  teeth  in  one  series  or  slightly  bLserial  in  front. 
Orvptopterus: 

c  CJoloration  uniform,  or   nearly  so;  teeth  of   lower  jaw  not  quite  uniserial;   tail  half   longer   than    rest  of 

body punrticfpit 

Ophichthus: 

(T.  Coloration  not  uniform;  anterior  teeth  slightly  enlarged;  eye  rather  large,  nearly  median. 

d.  Sides  of  body  with  large,  round,  black  spots;  head  with  smaller  onas;  dorsal  inserted  opposite  tip  of  pec- 

toral    hawnnensis 

fid.  Sides  of  body  with  large,  round,  whitish  spots;  dorsal  inserted  behind  tip  of  pectoral retropinnis 

W>.  Teeth  of  lower  jaw  in  two  to  four  series. 
KiR^cyoPSis: 

e.  Vomerine  teeth  in  one  row;  anterior  teeth  of  jaws  or  vomer  sometimes  enlarged;  teeth  in  both  jaws  biserial, 

those  of  inner  series  sometimes  small  and  turned  inward. 

/.  Dorsal  beginning  an  eye's  diameter  behind  tip  of  pectoral guitifer 

ff.  Dorsal  beginning  over  or  just  before  tip  of  pectoral ocellatw 

PCYTALOPHIS: 

tr.  Vomerine  teeth  biserial  throughout;  teeth  in  both  jaws  biserial,  subequal;  no  canines.    Color  plain-brownish. 

g.  Eye  large,  more  than  half  length  of  snout. 

A.  Head  rather  short,  2.6  to  8  in  trunk gomegU,  18 

hh.  Headlong,  1.75  to  2.25  in  trunk;  pectoral  a  little  longer  than  gape magnioculis 

gg.  Eye  small,  2.5  in  snout;  gill-opening  narrow;  anterior  nostril  with  long  tube;  pectoral  longer  than  gape. ..  parilis 

18.  Ophiothus  gomesii  (Castelnau).    Sea  Serpent. 

Head  2.8  in  trunk;  head  and  trunk  2  in  tail;  eye  about  equal  to  interorbital  space,  1.5  in  snout, 
which  is  6  in  head;  pectoral  2.8  in  head;  teeth  small,  sharp  and  subequal,  biserial  on  each  jaw  and 
on  vomer;  upper  jaw  the  longer;  pores  on  head  and  lower  jaw;  dorsal  and  anal  very  low. 

Color  in  spirits:  Everywhere  brownish  above,  color  laid  on  in  a  multitude  of  very  small  brown 
points  somewhat  in  rows,  on  a  yellow  ground;  ventral  surface  yellow  with  a  few  brown  points;  side 
of  head  and  lower  jaw  with  dusky  spots;  dorsal  edge  of  pectoral  with  dusky  points. 

South  Carolina  to  Rio  Janeiro;  generally  common,  especially  about  the  Florida  Keys  and  Cuba. 
One  example  8.5  inches  long  collected  at  Mayaguez. 

Ophitrurm  gomesii  Castelnau,  Anim.  Am4r.  Sud,  84,  pi.  44,  fig.  2, 1855,  Rio  Janeiro. 
Ophisurm  rhrymps  Poey ,  Memorias,  II,  321, 1867,  Havana. 
OiydonticbthyB  brachyurus  Poey,  Synopsis,  426, 1868,  Havana. 
OxydofUiehthys  macrurus  Poey,  Anal.  Soc.  Hist  Nat  Esp.,  1880,  254,  Havana. 
OpMdhus  gomesii,  Jordan  &  Evermann,  1.  c,  384, 1896. 

Family  XIV.  MURiCNID^.     The  Morays. 

The  Mursenidse  represent  the  most  degenerate  type  of  eels  so  far  as  the  skeleton  is  concerned,  and 
are  doubtless  the  farthest  removed  from  the  more  typical  fishes  from  which  the  eels  have  descended. 
The  essential  characters  of  the  family  are  thus  stated  by  Dr.  Gill:  " Colocephalous  apodals  with  conic 
head,  fully  developed  opercular  apparatus,  long  and  wide  ethmoid,  posterior  maxillines,  pauciserial 
teeth,  roundish,  lateral  branchial  apertures,  diversiform  vertical  fins,  pectoral  fins  (typically)  sup- 
pressed, ecaleless  skin,  restricted  interbranchial  slits,  and  very  imperfect  branchial  skeleton,  with  the 
fourth  branchial  arch  modified,  strengthened,  and  supporting  pharyngeal  jaws." 

The  morays  may  be  readily  distinguished  from  other  eels  by  their  small  round  gill-openings  and 
by  absence  of  pectorals.  The  body  and  fins  are  covered  by  a  thick  leathery  skin,  the  occipital  region 
is  elevated  through  the  development  of  the  strong  muscles  which  move  the  lower  jaw,  and  the  jaws  are 
usually  narrow  and  armed  with  knife-like  or  else  molar  teeth.  They  inhabit  tropical  and  subtropical 
waters,  being  especially  abundant  in  crevices  about  coral  reefs.  Many  of  the  species  reach  a  large 
size,  and  all  are  voracious  and  pugnacious.  Coloration  usually  strongly  marked,  the  color  cells  being 
highly  specialized.     Only  two  of  the  eight  American  genera  represented  in  Porto  Rico. 
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a.  Vertical  fins  well  developed,  dorsal  beginning  before  vent 

b.  Posterior  nostril  an  oblong  slit;  anterior  in  a  short  tube;  teeth  all  pointed;  dorsal  beginning  above  gill-opening; 

canine  teeth  strong;  tail  moderate Enchelycore 

66.  Posterior  nostril  circular,  with  or  without  tube;  tail  moderate,  not  twice  as  long  as  trunk;  body  not  excessively 
elongate. 

c.  Teeth  all,  or  nearly  all,  acute,  none  of  those  in  jaws  obtuse  or  molar-like. 

d.  Anterior  nostrils  without  tube;  vomerine  teeth  in  many  series;  lips  with  a  free  fold Pythonichthys 

(id.  Anterior  nostrils  each  with  a  long  tube;  vomerine  teeth  in  one  or  two  series;  lips  continuous  with  skin  of  head. 

e.  Posterior  nostrils  without  tube,  margins  sometimes  slightly  raised. 

/.  Dorsal  fin  inserted  behind  head,  over  or  behind  the  gill -opening Rabula 

/.  Dorsal  fin  inserted  on  head,  considerably  before  gill-opening Lycodontis,  17 

cc.  Posterior  nostrils  as  well  as  anterior  each  in  a  conspicuous  tube MuRjKNa 

cc.  Teeth  mostly  obtuse,  molar-like;  only  anterior  nostrils  tubular;  cleft  of  mouth  rather  short;  dorsal  beginning 

before  gill-opening Echidna,  18 

aa.  Vertical  fins  rudimentary,  confined  to  end  of  tail  (often  appreciable  only  on  dissection,  or  altogether  wanting): 
teeth  rather  small,  i>ointed,  subequal,  in  several  series;  posterior  nostril  round,  with  a  short  tube,  or  none, 

Channomur^na 
OenaB  17.  LYCODONTIS  McClelland. 

Thi8  genus,  as  here  understood,  comprises  the  great  bulk  of  the  MurxnidiVy  including  all  the 
species  with  sharp  teeth,  the  Ixxly  normally  formed,  anterior  nostrils  only  tubular,  and  the  dorsal  fin 
l)eginning  on  head.  lYkodonophis  with  serrated  teeth  has  l)een  recognized  as  a  distinct  genus  by 
Bleeker,  but  the  character  in  question  disappears  by  degrees  and  seems  not  to  be  suitable  for  generic 
distinction.  The  morays  of  this  genus  are  everj^where  abundant  in  tropical  seas,  where  some  reach  a 
great  size.  They  are  the  most  active  and  voracious  of  the  eels,  often  showing  nmch  pugnacity.  Most 
of  them  live  in  shallow  water  al)out  rocks  or  reefs.     Four  species  known  from  Porto  Rico. 

a.  Teeth  all  entire,  with  no  serrations  anywhere,  and  none  of  them  with  basal  lobes. 

6.  Body  without  small,  round,  bluish-white  or  yellow  spots,  the  spots,  if  any,  blackish  or  duU-grayLsh;  dorsal  without 
distinct  paler  margin,  or  with  merely  the  very  edge  whitish. 

c.  Dorsal  with  a  distinct  black  margin ;  anal  with  a  pale  edge;  teeth  uniserial tndinus 

cc.  Dorsal  without  distinct,  darker  margin,  its  border  colored  nearly  or  quite  like  rest  of  fin. 

d.  Bwly  and  tail  covered  with  close-set  dark  points;  tail  longer  than  rest  of  body virescen* 

dd.  B<Mly  and  tail  not  covered  with  close-set  dark  iK)ints. 

f.  Color  olivaceous  or  brownish,  with  conspicuous  markings,  marblings  or  spots  darker  than  the  ground-color;  belly 

without  distinct  tmnsverse  lines,  marked  like  the  back  and  sides;  tail  slightly  longer  than  rest  of  body. 

/.  Dark  markings  forming  narrow  reticulations,  never  rounded  spots;  these  reticulations  dark-lilac  in  color,  covering 
back  and  sides,  some  of  them  inclosing  irregular  polygons polygonitis 

ff.  Dark  markings  in  the  form  of  rounded  spots,  more  or  less  confluent,  sometimes  obscuring  the  pale  ground- 
color    moringa,  19 

rr.  Color  dark-brown,  dark -green,  or  blackish,  either  plain  or  with  faint  markings. 

g.  Belly  with  black,  wavy,  transverse  lines;  no  dark  lines  along  dorsal  fin mordax 

gg.  Belly  without  black  transverse  lines;  body  nearly  plain  dark  olive-brown. 

h.  Dorsal  and  anal  with  dark  longitudinal  streaks;  chin  pale  but  not  white /urubris,  20 

hh.  Dorsal  and  anal  without  dark  longitudinal  streaks;  chin  white oBiimentU,  21 

ere.  Color  brt)wnish-black  with  Irregular  pale-grajish  spots  of  various  sizes;  margin  of  anal  not  pale;  cleft  of  mouth 

less  than  half  head sancUe-helaue 

66.  Body  with  distinct  small  spots,  blue,  white,  or  yellow. 
i.  Dorsal  and  anal  without  distinct  colored  margin;  pale  spots  mostly  smaller  than  eye. 
j.  Teeth  of  upper  jaw  uniserial. 

it.  Vomerine  teeth  uniserial;  spots  irregular,  few, and  scattered;  dorsal  colored  like  back. 

kk.  Vomerine  teeth  biserial;  entire  Ixxly  covered  with  small  blue  dots;  dorsal  with  vertical  bluish  streaks.,  consperfus 
jj.  Teeth  of  upper  jaw  biserial;  l)ody  with  spiall  yellow  spots. 
I.  Vomerine  teeth  uniserial,  mostly  small  and  rounded;  color  nearly  uniform  from  head  to  tail;  spots  innumer- 

ahle miliarus 

II.  Vomerine  teeth  biserial,  small  and  rounded;  color  dark-brown,  with  yellow  points  excessively  numerous,  claboratus 
a.  Dorsal  with  a  blackish  border,  interrupted  with  white;  anal  with  white  markings;  lK>dy  with  close-set,  irregular 
pale  spots. 

VI.  Body  greenish,  marbled  with  brownish,  almost  obscured  by  the  ground-color obscuratus 

mm.  B«Kly  rich-yellow  or  tawny;  head  and  body  covered  with  small,  round,  white  spot« jordani,  22 

Priodonophis: 

aa.  Teeth  serrate,  more  or  less. 

n.  Color  brown,  witli  irregular  light-yellowish  spots  irregularly  placed;  dorsal  with  large, dark  spots  on  its  edge,  these 
sometimes  obsolete,  usually  running  together  to  form  a  continuous  dark  band;  anal  black-edged;  teeth  large, 
uniserial,  the  larger  ones  serrate;  mouth  nearly  closing ocdiatus 


Digitized  by 


Google 


THE    FISHES    OF    PORTO    RICO. 


77 


10.  Lycondontis  moringti  (Cuvier).     Common  Spotted  Moray;  Ifamlet. 

Head  3.2;  snout  (i  in  head;  eye  1.5  in  snout;  cleft  of  nioutli  2.5  in  head;  tail  soiuewliat  longer 
than  trunk.  Teeth  strong  and  sharp;  two  or  three  long  deprt^ssible  teeth  on  vomer  in  front  and  a 
median  row  of  small  ones  behin<l;  teeth  in  jaws  uniserial,  long  in  front,  those  Ixjhind  retrorse. 

Color  in  spirits:  Dark-brown,  everywhere  mottled  and  reticulateil  with  paler  or  light  yellow,  which 
Is  properly  the  ground-color,  but  is  nearly  covered  by  the  dark  pigment;  ventral  surface  of  head  pale 
with  a  few  brown  spots;  fins  colored  like  body. 

West  Indies,  Pensacola  to  llio  Janeiro  and  St.  Helena.  Two  young  examples,  alxjut  7  inches 
long,  from  Culebra. 

Mursena  mactilata  nigra  (the  Black  Moray),  Catesby,  Nat.  Hist.  CUirolina,  etc.,  pi.  21,  1?3«,  Baliama.s. 

Murscnamoringa  Ciivier,  R^gne  Animal,  ed.  II,  vol.  II,  352,  1829,  Bahamai<:  after  Catcsby. 

GymnoUiorax  roistratus  Agassiz,  Spix,  Pise.  Bras.,  91,  pi.  50,  a,  1829,  Brazil;  Stnhl,  1.  v.,  80,  1883. 

Murscna  vwringua  Richardson,  Voy.  Erebus  and  Terror,  Fishes,  89,  1841,  Jamaic4i. 

Murama  punciata  Gronow,  Catalogrue  Fishes,  18,  1851,  North  America. 

Murenophis  curvUineata  Castelnau,  Anim.  AnnJr.  Sud,  Poiss.,  81,  pi.  42,  tig.  2,  1865,  Rio  Janeiro. 

MurmiophU  caraviura  Castelnau,  Anim.  Nouv.  Rares  AmiJrique  du  Sud,  85,  pi.  43,  fig.  1,  1855,  Bahia. 

GymRoUiorax  JfamscrijUus  Poey,  Enunieratio,  158,  1875,  Cuba. 

Gymnothorax piciuratm  Poey,  Anal.  Soc.  Esp.  Hist.  Nat.  1880,  257,  Cuba. 

LjfcodonUa  moringa,  Jordan  <fe  Evermann,  I.e.,  395,  1896. 


Fig.  S.—LycocU/iUis  inoringa. 

20.  Lycodontia  funebris  (Ranzani).     Bhwk  Moray;  Moreuu  Verde. 

Tail  a  little  longer  than  head  and  trunk.  Teeth  uniserial  in  jaws  in  the  adult;  teeth  on  vomer 
uniserial  (vslt.?  erelms),  or  biserial  (ftuiebrvi);  long,  depressible  canines  on  front  of  vomer;  jaws  not 
wmpletely  closing;  eye  2  to  2.5  in  snout,  above  middle  of  gape;  cleft  of  mouth  2.5  in  head;  head  2.5 
in  trunk. 

Dark  olive-brown,  nearly  plain,  paler  on  throat,  sometimes  with  very  faint  darker  marblings; 
(ioreal  and  anal  fins  with  dark  lines  running  longitudinally;  l)elly  without  black  transverse  lines. 

Found  in  tropical  America,  on  l)oth  coasta;  the  largest  of  our  eels,  reaching  5  or  G  feet  or  more; 
extremely  ferocious;  conmion  from  Florida  Keys  to  Rio  Janeiro  and  from  Gulf  of  California  to  Panama. 
A  single  example,  4. 12  inches  long,  obtained  at  Fajardo  February  17,  1899. 

Murxna  macukUa  nigra  et  viridis,  Catesby,  Nat.  Hist.  Carolina,  etc.,  pi.  20,  1738,  Bahamas. 

Gymnothorfu/nntbris  Ranzani,  Nov.  C<jmm.  Ac.  Sc.  Bouon.,  IV,  70, 1840,  Brazil. 

J^ttr^rna  Uiuopinnh  Richardson,  Voy.  Erebus  and  Terror,  Fishes,  89,  1844,  Puerto  Cabello. 

TxniophU  xfxstphali  Kaup,  Aale  Hamburg  Mus.,  I,  1859. 

Thrymidca  aterrima  Kaup,  .\ale  Hamburg  Mus.,  I.  22,  1859. 

Murma  in/emalis  Poey,  Memorias,  II.  347  and  354,  1860,  Cuba. 

Tkrpmifiea  concolor  Ablwtt,  Proc.  Ac.  Nat.  Sci.  Phila.  1860,  479,  Vera  Cruz. 

Jiurama  erebun  Poey,  Memorias,  II,  426, 18*51,  Cuba. 

LyoodarUis/unelms,  Jordan  &  Evermann,  1.  c,  3%,  1896. 
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21.  Lycodontis  albimentis  Evermann  &  Marsh,  new  species. 

Head  6.4;  snout  about  7;  mandible  1.8;  eye  2.3  in  cleft  of  mouth;  head  and  trunk  somewhat 
compressed,  tail  considerably  so;  cleft  of  mouth  a  little  less  than  half  of  head;  jaws  equal;  teeth  strong, 
conical,  and  sharp,  in  one  rather  irregular  row  in  upper  jaw,  strongest  in  front;  in  lower  jaw  one  row 
of  similar  teeth,  becoming  smaller  posteriorly,  those  in  front  stronger  than  in  upper  jaw;  eye  rather 
large,  slightly  nearer  tip  of  snout  than  angle  of  mouth,  bordering  the  lip;  upper  lip  with  a  row  of  very 
minute  cirri  along  the  edge,  resembling  teeth,  visible  only  under  a  lens;  a  row  of  rather  large  pores 
around  upper  lip  and  a  pair  on  top  of  snout;  anterior  nostril  tubular,  in  the  lip  at  angle  of  snout;  pos- 
terior nostril  without  tube,  just  above  front  of  eye;  fina  h^her  posteriorly. 

Color  in  spirits:  Everywhere  uniform  dark-brown,  except  lower  part  of  head  and  edge  of  fins; 
upper  lip  and  lower  jaw  perfectly  white,  the  brown  sharply  demarcated  from  the  colorless  area,  which 
begins  just  back  of  mandible,  extending  over  lower  jaw,  past  angle  of  mouth,  along  upper  lip,  under  eye, 
and  around  snout;  inside  of  mouth  colorless;  fins  darker  than  body,  narrowly  pale-edged  posteriorly. 

One  very  small  specimen,  only  2  inches  long,  brought  up  by  the  tangle  from  coral  bottom  in  15 
fathoms  at  Fish  Hawk  station  6093,  off  Culebra  Island,  February  8;  possibly  the  young  of  a  known 
species,  but  the  sharply  defined  white  area  on  the  lower  jaw  is  so  prominent  a  character  that  we  have 
thought  it  best  to  describe  the  species  as  new.    Type  No.  49527  U.S.N. M. 


Fig.  9.—Lycodontis  aJbimentU, 

22.  Lycodontis  jordani  Evermann  &  Marsh. 

(Plate  2.) 

Head  7  in  total  length;  depth  about  14;  eye  8  in  head;  snout  5;  gape  2.2;  interorbital  a  little 
less  than  snout.  Teeth  uniserial,  strong,  sharp,  not  close-set,  all  entire  and  without  basal  lol)e«;  tail 
considerably  longer  than  rest  of  body;  gill-opening  smaller  than  eye;  snout  rather  pointed,  lower  jaw 
the  shorter,  the  mouth  capable  of  being  completely  closed.  Dorsal  fin  high,  much  higher  than  anal; 
nasal  tube  long,  about  3  in  eye. 

Color  in  life:  Tawny-ochraceous,  paler  below;  upper  jaw  gray;  iris  blue;  longitudinal  brown  stripes 
on  side  of  hea<l  in  front  of  gill-opening;  head  and  body  covered  with  numerous  small,  round,  white  sjwts, 
tho^e  on  head  smallest ;  a  series  of  larger  ones  along  upper  part  of  side,  and  one  or  two  irregular  series 
of  large  ones  on  side  of  In^lly;  Ix^tween  these,  on  middle  of  side,  the  spots  are  smaller;  dorsal  with  an 
irregular  series  of  small  white  spots  along  the  base,  and  another  series  of  about  16  iiuich  larger,  more 
quaiirate  si)ots  of  same  color  along  edge  of  fin,  some  of  the  spots  cutting  the  border,  which  is  black; 
anal  similarly  spotted  and  with  black  border. 
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In  alcohol  the  general  color  is  grayish-black,  yellowish  below,  the  tawny-ochratreous  or  yellow 
becoming  darker,  almost  black,  and  the  white  spots  on  body  becoming  yellowish. 

This  species  seems  to  be  related  to  L.  obscurcUus  (Poey) ,  but  differs  markedly  from  it  in  color. 
Only  the  type  (No.  49358,  U.  S.  N.  M.),  a  specimen  about  15  inches  long,  was  obtained.  This  was 
collected  at  Mayaguez,  January  20,  1899. 

Lffcodoniif  jordani  Evermann  <&  Marsh,  Rept.  U.  S.  F.  C.  1899  (Dec.  19) ,  352,  Mayagruez,  Porto  Rico. 

Oennt  18.  ECHIDNA  Forster. 

This  well-marked  genus  is  distinguished  from  the  other  Morays  by  the  blunt  teeth.  It  contains 
12  or  15  species,  most  of  them  belonging  to  the  Western  Pacific  and  representing  the  highest  degree  of 
specialization  among  the  morays,  as  Vropterygius  represents  the  extreme  of  degradation.  The  name 
Echidna  was  suggested  for  this  group  of  eels  long  before  its  application  by  Cuvier  to  a  genus  of  Austra- 
lian monotremes.    Only  one  species  known  from  Porto  Rico. 

28.  Ecliidxia  catenata  (Bloch) .     Moreno. 

Head  3.7  in  trunk;  eye  2  in  snout,  which  is  6  in  head;  cleft  of  mouth  3  in  head;  trunk  a  little  longer 
than  tail;  teeth  somewhat  molar-like,  not  very  blunt,  chiefly  uniserial,  but  reduced  in  size  and  biserial 
in  rear  of  upper  jaw;  a  median  series  on  vomer. 

Color  in  spirits:  Ground-color  pale-yellow,  with  some  30  heavy  dark-brown  transverse  bars,  some 
oblique,  some  branched,  some  connected,  forming  heavy  reticulations;  on  ventral  portion  of  trunk 
these  bars  are  broken  into  definite  roundish  spots,  these  elongate  in  front  of  anal,  forming  a  single 
median  series;  intermediate  pale  area  of  ground-color  everywhere  marked  with  dark-brown  in  spots 
of  all  sizes  from  punctulatious  to  the  size  of  pupil  or  larger;  markings  of  l)ody  extend  upon  fins. 

West  Indies,  Bermuda  to  Surinam,  generally  common.  A  very  handsome  eel.  Mr.  Gray  obtained 
3  fine  specimens  at  San  Geronimo;  our  collection  contains  one,  of  6.5  inches,  from  Arroyo. 

Murxna  9tu  conger  hratUiensia  Seba,  Thesaurus,  II,  72,  pi.  69,  figs.  4  and  5,  1738,  Brazil. 

(}fmnolhorax  catenaius  Bloch,  Ausl.  Flsche,  XII,  74,  pi.  415,  fig.  1,  1795,  Coromandel,  an  error;  Stahl,  1.  c,  166, 1883. 

MttTxnophU  caicnula  Lac<5pdde,  Hist.  Nat.  Poiss.,  V,  628  and  641, 1803,  Palmerston  Island:  after  Bloch. 

Echidna /lavofMciata  Poey,  Repertorio,  II,  264, 1868,  Cuba. 

Echidna /HKomacukaa  Poey,  Repertorio,  II,  263,  1868,  Cuba. 

Echidna  caienata^  Poey,  Fauna  Puerto-Riquefia,  345, 1881;  Jordan  &  Evermann,  1.  c,  403, 1896. 

Family  XV.  ELOPIDi€.     The  Tarpons. 

Body  elongate,  more  or  less  compresseci,  covered  with  silvery,  cycloid  scales;  head  naked.  Mouth 
brood,  terminal,  the  lower  jaw  prominent.  Premaxillaries  not  protractile,  short,  the  maxillaries 
forming  lateral  mai^ns  of  upper  jaw;  maxillary  composed  of  about  three  pieces,  extending  backward 
beyond  eye;  an  elongate  bony  plate  between  the  branches  of  lower  jaw  (analogous  to  gular  plate  in 
Amia);  bands  of  villiform  teeth  in  both  jaws  and  on  vomer,  palatines,  pterygoids,  tongue,  snd  base 
of  skull;  no  large  teeth.  Eye  large,  with  an  adipose  eyelid.  Opercular  bones  thin,  with  expanded 
membranaceous  borders;  a  scaly  occipital  collar.  Gill -membranes  entirely  separate,  free  from  isth- 
mus. Branchiostegals  numerous  (29  to  35).  Gillrakers  long  and  slender.  Pseudobranchife  present 
or  absent.  Belly  not  keeled  nor  serrated,  rather  broad  and  covered  with  ordinary  scales.  Lateral 
line  present.  Dorsal  fin  inserted  over  or  slightly  behind  ventrals;  caudal  fin  forked;  no  adipose  fin; 
dorsal  and  anal  depressible  into  a  sheath  of  scales;  pectorals  and  ventrals  each  with  a  long  accessory 
scale.     Parietal  bones  meeting  along  top  of  head.     Pyloric  cieca  numerous. 

Genera  three,  species  al)out  five,  forming  two  well-marked  subfamilies,  both  widely  distributed 
in  the  tropical  seas.     Not  much  valued  as  food,  the  fiesh  being  dry  and  bony. 

n,  pBeudobranchla*  none;  body  oblong,  <*overtMi  with  larse  8ortU»s;  anal  fin  lander  than  dorsal;  Ia.Mt  my  of  dorsal  pro- 
duced in  a  long  filament. 
h.  Doraal  fin  inserted  notably  behind  iUNertion  of  ventrals Tarpon,  19 

tLOnSMZ 

aa.  Paeudobranchise  large:  body  elongate,  covered  with  small  scales;  anal  fin  smaller  than  dorsal;  last  ray  of  dorsal 
not  produced  in  a  filament .' Elop8,20 
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Oennt  19.  TASPON  Jordan  ft  Eyermaxm.     Grande  tioaille. 


Body  oblong,  compressed,  covered  with  very  large,  thick,  silvery,  cycloid  scales;  belly  narrow, 
but  not  carinated,  its  edge  with  ordinary  scales.  Mouth  large,  oblique,  the  lower  jaw  prominent; 
maxillary  broad,  extending  beyond  eye.  Villiform  teeth  on  jaws,  vomer,  palatines,  tongue,  sphenoid, 
and  pterygoid  bones.  Eye  very  lai^ge,  with  an  a<^lipo8e  eyelid.  Lateral  line  nearly  straight,  its  tul)es 
radiating  widely  over  surface  of  si^iiles.  Branch iostegals  23.  Pseudobranchia)  wanting.  Gillrakers 
long  and  slender.  Dorsal  fin  short  and  high,  inserted  behind  ventrals  (over  ventrals  in  Megalops) ,  its 
last  ray  elongate  and  filamentous  as  in  Megaloiys,  DarosoniGy  and  Ojmthoncjna;  anal  fin  much  longer 
than  dorsal,  falcate,  its  last  ray  produced;  caudal  widely  forked;  pectorals  and  ventrals  rather  long; 
anal  with  a  sheath  of  scales;  dorsal  naked;  cAudal  more  or  less  scaly;  a  collar  of  large  scales  at  the 
nape.  ■  Vertebrae  about  57  (28  4-  29).     Size  very  large,  the  largest  of  the  herring-like  fishes. 

The  i)osterior  insertion  of  the  dorsal  fin  distinguishes  the  single  species  of  Thrpon  from  the  East 
Indian  Megalops  cgprinoid^.  a  fish  of  similar  habit,  in  which  the  dorsal  is  inserted  above  the  ventrals. 


Fig.  10.— 7hr;xwt  aUatUictu. 

24.  Tarpon  atlanticus  (Cuvier  &  Valenciennes). 

Tarpoji;  Tarjmm;  Grande  faille;  Silver  King;  ^^Sabalo^';  Savanilla;  Scwall4i. 

Head  4;  depth  3.75;  eye  4.45;  snout  5;  maxillary  1.65;  mandible  1.70;  interorbital  4.8;  preor- 
bital  11;  D.  12;  A.  19  or  20;  pectoral  1.3;  ventral  1.75;  scales  5-42-5.  ProiKjrtions  in  young  of  alx)ut 
3  inches:  Head  3.34;  depth  4.7;  eye  3.3;  snout  4.75;  maxillary  1.65;  mandible  1.6;  interorbital  4.6. 

Body  elongate,  compresseil,  not  elevated,  with  large  cycloid  siales;  mouth  large,  maxillary 
reaching  far  beyond  eye,  lower  jaw  projecting;  villiform  teeth  on  jaws,  vomer,  palatines,  tongue, 
sphenoid  and  pterygoid  Iwnes;  lateral  line  straight  with  radiating  tulxis;  pseudobranchiai  minute;  last 
dorsal  ray  produced,  the  fin  inserted  behind  ventrals;  pectorals  and  ventrals  each  with  an  accessory 
scale.     Dark  above,  silvery  on  sides. 

Found  from  Long  Island  to  Brazil;  common  on  our  southern  coasts,  especially  about  Florida;  com- 
mon about  Porto  Rico  where  it  evidently  breeds,  as  numerous  immature  individuals  were  taken  at 
Hucares  and  Fajardo.  The  four  examples  from  Hucares  are  from  7.5  to  11.5  inches  long  and  were  seined 
in  a  small  brackish  |xk)1  of  dark-colored  water,  not  over  5  feet  deep,  in  the  corner  of  a  mangrove 
swamp,  and  at  that  time  (February)  entirely  separated  from  the  ocean  by  a  narrow  strip  of  land 
scarcely  25  feet  wide.  The  13  others  are  nearly  all  very  young,  of  2.25  to  3.25  inches,  collected  at 
Fajardo.  No  large  individuals  were  seen.  The  young  of  the  tarpon  seems  to  l)e  rare  or  wanting  in 
collections.  The  U.  S.  National  Museum  contains  one  individual  of  alx>ut  9  inches.  We  do  not  know 
that  any  as  small  as  those  above  mentioned  have  ever  l>efore  l)een  recorded. 

The  tarpon  reaches  a  length  of  5  or  6  feet  and  a, weight  of  30  to  more  than  300  jwunds.  The 
largest  one  recorded  as  taken  on  a  hook  weighed  209  jxjunds,  and  the  largest  taken  with  the  harpoon 
weighed  383  pounds,  if  we  may  l)elieve  the  record;  but  examples  weighing  over  100  ix>unds  are  not 
often  seen.  The  silver  king  is  the  greatest  of  game-fishes.  *'An  immense  and  active  fish,  preying 
eagerly  on  schools  of  small  fry,  in  pursuit  of  which  it  ascemls  fresh-water  streams  (juite  a  long  distance." 
It  is  often  dangerous  to  seine  fishermen,  leaping  over  or  through  their  nets  with  great  force. 

Megalops  atlanticus  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  XIX,  3^,  1846,  Guadeloupe,  Santo  Domingo,  Martinique, 

and  Porto  Rico;  Poey,  Fauna  Puerto-Riquefla,  343, 1881;  Staiil,  1.  c,  80  and  165,  1883. 
Megalops  elongatus  Girard,  Proc.  Ac.  Nat.  Sci.  Phlla.  1858,  224,  Long  Island. 
Tarpon  atlantiais,  Jordan  <&  Evermann,  1.  c,  409, 1896. 
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Oennt  20.  EL0P8  LinnsBiit. 

Body  elongate,  covered  with  thin,  small,  silvery  scales.  Dorsal  fin  slightly  behind  ventrals,  its 
last  rays  short,  the  fin  depressible  into  a  sheath  of  scales;  anal  fin  smaller,  similarly  depressible;  pec- 
torals and  ventrals  moderate,  each  with  a  long  accessory  scale.  Opercular  bones  thin,  with  expanded, 
membranaceous  borders;  a  scaly  occipital  collar.  lateral  line  straight,  its  tubes  simple.  Pseudo- 
branchiae  present,  large.     Vertebrae  43  -}-  29  =  72. 

Large  fishes  of  the  open  seas,  remarkable  for  the  development  of  scaly  sheaths.  The  young  are 
ribbon-shaped  and  elongate,  passing  through  a  series  of  changes  like  those  seen  in  AlbuUi. 

25.   Elops  saurus  Linnaeus. 
"Piojo^\-  Matajuelo  Real;  Chiro;  Lisa  Francesa;  Ten-Pounder;  John  Mariggle;  Bony-fish;  Big-eyed  Herring. 

Head  4.3;  depth  5  to  6;  eye  5;  snout  4.3;  maxillary  1.6;  mandible  L5;  interorbital  5.6;  D.  20; 
A.  13;  pectoral  1.8;  ventral  2;  caudal  0.8;  scales  13-110-12. 


Fig.  11.— JStojw  saurus. 

Body  very  elongate,  moderately  compresse^l,  scales  small  and  thin,  none  on  head;  head  small, 
pointed;  mouth  very  large,  the  extremely  long  maxillary  reaching  far  beyond  eye,  which  has  a  well- 
developed  adipose  eyelid,  sheathing  the  eye  anteriorly  and  j^steriorly ;  rather  blunt,  villiform  teeth 
on  jaws,  vomer,  and  palatines  and  along  lower  edge  of  maxillary;  jaws  subequal;  a  pointed  gular  plate; 
dorsal  and  anal  fins  with  well-developed  basal  sheaths  of  scales,  that  of  dorsal  large;  ventral  with  a 
very  large  and  pointed  accessory  scale;  caudal  lobes  long  and  slender.     Blue  above,  the  sides  silvery. 

This  species  is  abundant  and  widely  distributed  in  the  tropical  seas.  It  is  common  in  America 
north  to  the  Caroiinas  and  the  Gulf  of  California.  Probably  not  uncommon  about  Porto  Rico,  though 
seen  by  us  only  at  Arecibo,  where  a  specimen  15  inches  long  was  obtained. 

EUfps  saurus  Linnaeus,  Syst.  Nat.,  ed.  XII,  518, 1766,  Carolina;  Jordan  &  Evermaun,  1.  c.,410, 1896. 

Argentina  Carolina  LiunseuB,  Syst.  Nat.,ed.  XII,  519,  1766,  Carolina. 

Argentina  viachnata  Forsk&l,  Descr.  Anim.,68, 1776,  Djidda,  Arabia. 

MuffOomorus  anna-carolina  Lac6p^c,  Hist.  Nat.  Poiss.,  V,  398, 1803,  Soutli  Carolina. 

Elops  inermis  MitchiU,  Trans.  Lit.  and  Phil.  Soc.  N.  Y.,  I,  1815,  446,  New  York. 

£Zop8  capensis  Smith,  Zool.  South  Africa,  1845,  pi.  7,  Cape  of  Good  Hope. 

Elops  purpurascms  Richardson,  Ichth.  China,  311, 1846,  China. 

Family  XVI.  ALBULIDiE.     The  Lady-fishes. 

Body  rather  eloi^gate,  little  compressed,  covered  with  rather  small,  brilliantly  silvery  scales; 
head  naked.  Snout  conic,  subquadrangular,  shaped  like  the  snout  of  a  pig,  and  overlapping  the  small, 
inferior,  horizontal  mouth.  Maxillary  rather  strong,  short,  with  a  distinct  supplemental  bone,  slipping 
under  the  membranaceous  edge  of  the  very  broad  preorbital ;  premaxillaries  short,  not  protractile. 
Lateral  margin  of  upper  jaw  formed  by  maxillaries;  both  jaws,  vomer,  and  palatines  with  bands  of 
villiform  teeth  ;  broad  patches  of  coarse,  blunt,  paved  teeth  on  the  tongue  behind  and  on  the  sphenoid 
and  pterygoid  bones.  Eye  large,  median  in  head,  with  a  bony  ridge  above  it,  and  almost  covered 
with  an  annular  adipose  eyelid.  Opercle  moderate,  firm ;  preopercle  with  a  broad,  flat,  membranaceous 
edge,  which  extends  backward  over  the  base  of  opercle.  Pseudobranchise  present.  Gillrakers  short, 
tabercle-like.     Gill-membranee  entirely  separate,  free  from  isthmus-  branchiostegals  about  14 ;  a  fold 

r.  C.  B.  1900-6 
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of  ekin  acroee  gill-membranes  anteriorly,  ite  posterior  free  edge  crenate ;  no  gular  plate.  Lateral  line 
present.  Belly  not  carinate,  flattish,  covered  with  ordinary  scales.  Dorsal  fin  moderate,  in  front  of 
ventrals,  its  membranes  scraly ;  no  a<lipose  fin ;  anal  very  small ;  caudal  widely  forked.  Pyloric  caeca 
numerous.     Parietal  bones  meeting  along  top  of  head.     Vertebrae  numerous,  42  -j  28  =  70. 

A  single  species  known,  found  in  all  warm  seas.  In  this,  and  probably  in  related  families,  the 
young  pass  through  a  metamorphosis  analogous  to  that  seen  in  the  conger  eels.  They  are  for  a  time 
elongate,  band-shaped,  with  very  small  head  and  loose  transparent  tissues.  From  this  condition  they 
become  gradually  shorter  and  more  compact,  shrinking  from  3  or  3i  inches  in  length  to  2  inches. 
According  to  Dr.  Gilbert,  this  procecs,  like  that  seen  in  various  eels,  is  a  normal  one,  through  which 
all  individuals  pass.  In  the  Gulf  of  California,  where  these  fishes  abound,  these  band-shaped  young 
are  often  thrown  by  the  waves  on  the  beach  in  great  masses. 

(leniii  21.  ALBULA  (Chronow)  Bloeh  ft  Schneider. 

The  characters  of  this  genus  are  included  above  with  those  of  tlie  family. 


Fig.  12.^AlbtUa  vulpcs. 
26.  Albulavulpes  (Linnaeus).     **MacaM*\'  **Piqjo*\'  Txtdy-Jbth;  Bone-fish;  Banaim-fish, 

Head  3.4;  depth  4.5;  eye  7;  snout  2.2;  maxillary  3;  interorbital  3.8;  preorbital  5.6;  D.  15;  A.  8; 
pectoral  1.9;  ventral  2.4;  caudal  1.1;  scales  9-70-6. 

Body  elongate,  robust,  the  tnmk  covered  with  large  shining  scales  with  membranous  edges;  head 
large,  naked,  subconic;  the  snout  pig-like,  overhanging  the  inferior  mouth,  which  is  anned  with  villi- 
form  teeth;  eye  high  in  position,  midway  between  tip  of  snout  and  edge  of  opercle,  entirely  covered, 
save  for  a  circular  central  opening  smaller  than  pupil,  with  an  adipose  eyelid;  vertical  fins  scaled,  the 
dorsal  and  anal  very  densely;  caudal  widely  forked,  upper  lobe  the  longer;  median  line  of  back  with 
one  series  of  modified  scales,  which  are  smaller  and  narrower  than  those  of  body  and  have  a  long 
membranous  appendage  much  narrower  than  the  scale,  this  appendage  alone  exposed. 

CJolor,  bright-silvery,  darker  above;  faint  longitudinal  dark  or  bluish  streaks.  A  metamorphosis 
(as  in  Elops)  takes  place  in  the  young,  previous  to  which  they  do  not  resemble  the  adult. 

Tropical  seas,  on  sandy  coasts,  almost  universally  distributed  and  generally  abundant,  ranging 
northward  on  our  coasts  to  San  Diego  and  Massachusetts.  Three  examples  in  the  collection,  one  19 
inches  long,  the  others  about  12  inches,  from  San  Juan  market  and  Culebra  Island.  Used  as  food  to 
some  extent,  but  not  highly  esteemed. 

Umharana,  Marcgrave,  Hint.  Bra«.,  1648,  Brazil. 

Vulpet  bahamensia  (the  Bone-flsh),  Catesby,  Nat.  HiRt.  Carolinafi,  pi.  II,  flg.  1,  1737,  Bahamas. 

Esox  tnilpcji  Linnieu8,  Syst  Nat.,  ed.  X,  1768,  313,  Bahamas;  after  Catesby. 

Argentina  glouodonta  Forsk&l,  Deacr.  Anim.,  68, 1775,  Djidda,  Arabia. 

Mcwabi,  Parra,  Dif.  Piezas,  Cuba,  88,  pi.  36,  flg.  1, 1787,  Cuba;  on  Umbarana  of  Marcgraye. 

SynoduB  argenieus  Bloch  <&  Schneider,  Syst.  Ichth.,  398, 1801,  Asia. 

Clupea  brasUienns  Bloch  <&  Schneider,  Syst.  Ichth.,  427, 1801,  Brazil. 

AlbtUa  conorhvnchtu  Bloch  &,  Schneider,  Syst.  Ichth.,  432, 1801,  Antilles;  after  Gronow  and  Plumier;  Poey,  Fauna  Puerto- 

Riquefia,  342, 1881;  Stahl,  1.  c,  80  and  166, 1883. 
Amia  immaculata  Bloch  &  Schneider,  Syst  Ichth.,  451,  1801.  Central  America;  after  Parra. 
Butyrinus  banana  Lac^pMe,  Hi9t,  Nat,  Poiss.,  V,  46, 1803,  Isle  de  France. 
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Cbqteamacroeephala  Lac^p^e,  Hist.  Nat.  Polas.,  V,  426, 1803,  Martinique;  on  a  drawing  by  Plumier. 

Giossodw  forsk&li  Agassiz,  Spix,  Pise.  Bras.,  49,  1829,  Bahia;  called  Engravih  sericus  and  Enffraulu  bahieruia  on  th« 

platefl,  22  and  24. 
AOmla  parrx  Cuvler  A  Valenciennes,  Hist.  Nat.  Poiss.,  XDC,  339,  1846,  Martinique;  Bahia:  Rio  dc  Janeiro. 
Albula  gareewis  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  XIX,  342, 1846,  Gorea. 
ABnUa  neoguinaica  Cuvier  &  Valenciennes,  I.e.,  XIX,  350, 1846,  New  Guinea. 
AOnda  seminuda  Cuvier  &  Valenciennes,  1.  c,  XIX,  351, 1846,  New  Guinea. 
Albula  erythrocheilos  Cuvier  A  Valenciennes,  1.  c,  XIX,  352,  pi.  540, 1846,  Friendly  Islands. 
Albula/argteri  Cuvier  &  Valenciennes,  1.  c,  XIX,  3M,  1846,  Tahiti. 
ABnUa  rostrata  Gronow,  Cat.  Fishes,  189, 1854,  American  Ocean,  etc. 
ABnUa  vulpes,  Jordan  &  Evermann,  I.e.,  411, 1896. 

Family  XVII.  CLUPEID.€.     The  Herrings. 

Body  oblong  or  elongate,  more  or  less  compressed,  covered  with  cycloid  or  pectinated  scales. 
Belly  sometimes  rounded,  sometimes  compressed,  in  which  case  it  is  often  armed  with  bony  serratures. 
Head  naked,  usually  compressed.  Mouth  rather  large,  terminal,  jaws  about  equal,  the  maxillaries 
forming  the  lateral  margins  of  upper  jaw,  each  composed  of  about  three  pieces.  Premaxillaries  not 
protractile;  teeth  mostly  small,  often  feeble  or  wanting,  variously  arranged.  Adipose  eyelid  present  or 
absent  Gillrakers  long  and  slender;  gill-membranes  not  connected,  free  from  isthmus.  No  gular 
plate.  Gills  4,  a  slit  behind  the  fourth.  Branchiostegals  usually  few  (6  to  15).  Posterior  lower  part 
of  opercular  region  often  with  an  angular  emargination,  the  tips  of  larger  branchiostegals  abruptly 
truncate.  P&eudobranchise  present.  No  lateral  line.  Dorsal  fin  median  or  somewhat  posterior,  rarely 
wanting.  No  adipose  fin.  Ventrals  moderate  or  small.  Anal  usually  rather  long;  caudal  fin  forked. 
Vertebrae  40  to  56. 

The  Clupeid^  comprise  about  30  genera  and  150  species,  inhabiting  all  seas,  usually  swimming  in 
immense  schools;  many  species  ascend  fresh  waters,  and  some  remain  there  permanently.  The 
northern  and  fresh- water  species,  as  in  many  other  families,  differ  from  the  tropical  forms  in  having  a 
larger  number  of  vertebral  segments. 

a.  Belly  rounded,  covered  with  ordinary  scales;  supplemental  bones  of  maxillary  very  narrow;  anal  fin  short 

h.  Ventral  small;  teeth  small,  persistent,  on  jaws,  vomer,  palatines,  pterygoids,  and  tongue. 

c.  Scales  of  breast  not  forming  a  corselet 

rf.  Species  very  small,  with  teeth  minute;  a  silvery  lateral  band;  dorsal  short,  of  11  to  16  rays;  ventrals  inserted  nearly 

under  its  front Jenkinsia,  22 

dd.  Species  of  moderate  size,  with  moderate  teeth;  no  silvery  lateral  band;  dorsal  long,  of  18  to  20  developed  rays; 

ventrals  inserted  much  behind  dorsal,  much  nearer  base  of  caudal  than  tip  of  snout Etbum eu8 

aa.  Belly  compressed,  armed  with  bony  serrse;  supplemental  bones  of  maxillary  broad. 
e.  Anal  fin  moderate,  of  16  to  25  rays;  dorsal  inserted  nearly  opposite  ventrals. 
/.  Scales  wiUi  their  posterior  margins  entire  and  rounded;  intestinal  canal  of  moderate  length. 
g.  Last  ray  of  dorsal  not  produced. 
JL  Vertebrae  about  50  in  number  (46  to  56);  species  of  northern  regions. 

i  Vomer  with  teeth;  ventral  scutes  weak,  ventrals  below  middle  of  dorsal;  vertebrae  50  to  56 Clupba 

U,  Vomer  without  teeth. 

j.  Ventral  scutes  very  weak,  belly  more  or  less  rounded;  vertebrae  about  52;  ventrals  under  middle  of  dorsal. 

Clupanodon,  28 
AA.  Vertebne  about  42  (40  to  44) ;  tropical  species  with  scales  large  and  usually  firmly  attached;  ventrals  inserted  under 

middle  of  dorsal;  adipose  eyelid  obsolete Sardinella,  24 

gg.  Last  ray  of  dorsal  produced  in  a  long  filament;  scales  large,  not  firmly  attached;  otherwise  essentially  as  in  Scrdi- 

neOa Opisthonema,  26 

/.  Scales  with  their  posterior  margins  vertical,  and  pectinate  or  fluted;  head  very  large;  no  teeth;  intestines  elongate; 

herbivorous Brevoortia 

Pkhtigastebinx: 

ee.  Anal  fin  very  long,  of  more  than  80  rays;  dorsal  fin  inserted  behind  ventrals. 

k.  Teeth  not  all  villiform;  both  jaws  with  strong  canines;  ventrals  present,  very  small Chirocentrodon 

kk.  Teeth  all  villiform;  no  canines;  ventral  fins  present Ili8ha,26 

Oenns  22.  JEKKIKSIA  Jordan  ft  Evermann. 

Very  small  species,  closely  allied  to  ElrumeuSy  but  with  minute  teeth  and  a  silvery  lateral  band; 
dorsal  with  fewer  than  18  rays;  ventrals  inserted  below  or  just  behind  it.  Two  of  the  three  known 
species  are  found  in  Porto  Rico. 

a.  Dorsal  inserted  midway  between  snout  and  base  of  caudal;  dorsal  rays  14;  anal  15 Uxmprcttenia^TJ 

aa.  Dorsal  ioaerted  nearer  snout  than  1;)aseQf  cat^dal;  dorsal  rays  11;  anal  17 sfo^ertiy2$ 
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27.  Jenkinsia  lamprotsema  (Goese). 

Head  3.75;  depth  6.75;  eye  3;  snout  3;  maxillary  2.3;  mandible  2.2;  interorbital  5;  D.  14;  A.  15. 

Body  long,  slender,  and  compressed;  head  narrow;  snout  long,  conical,  as  long  as  the  large  eye; 
mouth  large,  jaws  subequal,  maxillary  narrow,  reaching  slightly  past  anterior  border  of  eye;  minute 
teeth  on  jaws,  vomer,  and  palatines;  origin  of  dorsal  midway  between  tip  of  snout  and  base  of  caudal, 
slightly  in  front  of  insertion  of  ventrals.    Length  2  to  3  inches. 

Pale  straw-color;  a  narrow  dark  stripe  along  median  line  of  back,  and  a  broad  silvery  lateral 
band  nearly  as  broad  as  eye. 

Known  only  from  Jamaica  and  Porto  Rico.    One  specimen,  2.5  inches  long,  obtained. 

Ctupca  lamproUmia  Goese,  Nat  Sojourn  in  Jamaica,  291,  pi.  1,  (Ig.  2, 1861,  Jamaica. 
Jenkinsia  lamprotxnia,  Jordan  &  Evennann,  1.  c,  419, 1896. 

28.  Jenkinsia  stolifera  (Jordan  <&  Gilbert). 

Head  3.75;  depth  5.5;  eye  2.5;  D.  11;  A.  17;  scales  caducous,  about  36. 

Body  elongate,  slender,  moderately  compressed.  Snout  sharp,  tapering;  jaws  equal;  maxillary 
2.5  in  head,  reaching  slightly  beyond  front  of  eye.  Teeth  minute,  evident  in  lK)th  jaws.  Eye  large. 
Dorsal  high,  inserted  at  a  point  slightly  nearer  snout  than  base  of  candal;  ventrals  under  fourth 
dorsal  ray,  nearly  half  head,  and  slightly  shorter  than  pectoral. 

Translucent  green;  side  with  a  silvery  band  as  in  Stolephorusy  one-fourth  depth  of  body,  a  little 
broader  than  pupil;  a  double  row  of  dots  along  back  before  dorsal  and  a  single  row  behind;  fins  pale. 

Found  in  the  Gulf  of  Mexico  from  Key  West  to  Yucatan.  A  small  silvery  fish  very  abundant  in 
schools  in  the  surf  with  Stolepkorus  hrovmii,  a  species  it  much  resembles  in  form  and  coloration.  Length 
2  inches.  Numerous  specimens  obtained  near  the  shore  of  the  reefs  at  Culebra  Island.  Most  of  these 
lack  the  silvery  lateral  band,  which  is  replaced  by  a  dark  band,  this  condition  appearing  to  be  due  to 
the  fonnalin  in  which  they  were  first  preserved. 

Dusmmitria  stolifera  Jordan  &  Gilbert,  Proc.  U.  8.  N.  M.  1884  (June  8),  25,  Key  West. 
Jenkinsia stolifera,  Jordan  &  Eveimann,  I.e.,  419, 1896. 

Oenni  28.  CLUPANOBON  Lao^pMe.    The  Sardines. 

This  genus  is  close  to  dupea,  which  it  resembles  in  the  elongate  form  and  weak  ventral  serraturee. 
Vomer  toothless;  teeth  in  jaws  mostly  weak.  Scales  thin,  deciduous.  Adipose*  eyelid  present.  Gill- 
rakers  very  numerous.  Species  about  6;  chiefly  confined  to  the  two  temperate  zones;  all  closely  related 
to  the  European  sardine,  Clupanodon  pUchardus,  and  agreeing  with  it  in  the  rich  and  delicate  flesh ; 
less  firm  than  that  of  related  species,  and  much  richer  in  oil.    Species  marine,  not  anadromous. 

29.  Olupanodon  pseudohispanicus  (Poey).    Sardina  th  EspafUi ;  ''Sardina.'* 

Head  4;  depth  3.75  to  4.5;  eye  3.75. ;  D.  16;  A.  16;  scales  about  45.     Vertebrae  46  to  48. 

Body  slender,  little  compressed,  belly  scarcely  carinated,  its  scutes  not  prominent;  mouth  small, 
maxillary  not  quite  reaching  pupil,  2.6  in  head;  gillrakers  very  long,  slender,  and  numerous,  30  to  40 
below  angle,  the  longest  two-thirds  eye.  Lower  jaw  with  a  few  feeble  teeth;  some  minute  teeth  on 
tongue.  Cheek  much  longer  than  deep,  their  depth  below  eye  two- thirds  diameter  of  eye.  Adipose 
eyelid  well  developed.  Opercle  with  very  faint  striae,  preopercle  with  very  few.  Caudal  well  forked, 
lower  lobe  as  long  as  head  and  a  little  longer  than  upper;  ventrals  inserted  nearly  below  middle  of 
dorsal,  a  little  nearer  base  of  caudal  than  tip  of  snout;  pectoral  1.33  in  head,  a  conspicuous  sheath  of 
scales  at  base.    Intestine  1.5  times  length  of  body. 

Color,  bluish  with  no  distinct  markings,  sides  golden  and  silvery;  peritoneum  dusky;  opercle 
dusky  within. 

Found  in  the  Gulf  of  Mexico  from  Pensacola  and  Tampa  southward  to  Cuba,  Jamaica,  and  Porto 
Rico;  occasionally  taken  in  numbers  at  Woods  Hole,  Mass.,  whither  it  is  probably  carried  in  the  Gulf 
Stream.  Called  "sardina'*  in  Porto  Rico  and  **bang"  in  Jamaica.  Length  8  inches.  Specimens 
taken  at  Culebra  Island. 

Sardinia pseudohispanica  Poey,  Mem.,  II, 311, 1861,  Cuba;  Poey,  Fauna  Puerto-Riq.,  343, 1881;  Stahl,l.c.,80and  165.1888. 
Olupanodon  jiseudophispanicw^  Jordan  ^  fvermann,  1.  c,,  423, 1896. 
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Oenni  84.  BABBIKELLA  Cnvier  4  Yalenciennes.     Scaled  Sardines. 

Small  herrings  of  the  tropical  seas,  with  the  vertebrse  in  reduced  number,  about  40  to  44;  scales 
large,  usually  firm  and  adherent,  often  crossed  by  vertical  striae.  Ventral  scutes  strong,  25  to  35  in 
number.  Adipose  eyelid  obsolete.  Lower  jaw  projecting;  upper  jaw  somewhat  emaiiginate;  teeth 
weak.  Ventrals  inserted  behind  front  of  dorsal.  Body  compressed;  cheek  not  deep;  gillrakers  long 
and  numerous;  otherwise  essentially  as  in  Pomolobus. 

The  genus  Sardiyiella^  as  here  understood,  covers  a  wide  diversity  of  forms  and  may  be  divisible 
into  several  genera  when  the  anatomy  of  the  species  is  better  known. 

a.  Side  of  body  without  distinct  silvery  lateral  band;  mouth  moderate,  teeth  very  small,  but  permanent  over  most  of 
bones  of  mouth:  scales  large  and  usually  firm. 
8ardinella: 

h.  Ventral  scutes  33  to  35. 

c.  Body  slender,  depth  about  4.5  in  length;  a  black  opercular  spot amchovia 

re.  Body  rather  deep,  depth  about  3.5  In  length;  no  black  opercular  spot dupeola 

66.  Species  imperfectly  described. 

d.  Snout  and  chin  black aptcalis 

dd.  Snout  and  chin  not  black;  ablack  humeral  spot;  side  with  dark  streaks bishopi 

Hakemgula: 

666.  Ventral  scutes  25  to  28;  body  short  and  deep,  compressed,  scales  usually  with  vertical  striae. 
€.  Scales  not  very  firm  and  little  adherent,  so  that  many  are  lost  in  preserved  examples;  each  scale  with  four  vertical 

wavy  striee;  ventral  scutes  about  15  -f  10;  depth  3.4  in  length;  eye  2.5  in  head;  no  humeral  spot aardina 

ff.  Scales  firm  and  closely  adherent  so  that  few,  if  any,  are  lost  in  preserved  examples;  usually  a  humeral  spot 
/.  Body  moderately  elongate,  ventral  outline  not  strongly  arched;  depth  3.33  to  3.4  In  length. 

g.  Head  long,  3.43  in  length;  eye  2.66  in  head macrophthalma,30 

f.  Body  deep,  ventral  outline  arched,  forming  an  even  curve  from  snout  to  vent;  depth  2.75  to  3;  eye  2.66  in 

head humcralis,^! 

an.  Side  with  a  very  distinct  lateral  silvery  band;  scales  very  firm,  without  vertical  strise;  mouth  very  small,  almost 
vertical;  teeth  small,  none  on  vomer;  tip  of  snout,  chin,  and  upper  fins  dusky ttoUfera 

30.  Sardinella  xnacrophtlialnia  (Ranzani).    ^^Sardina.^^ 

Head  3.5;  depth  3.4;  eye  3;  snout  3.4;  maxillary  2.1;  mandible  1.9;  interorbital  4.1;  D.  16; 
A.  17;  pectoral  1.5;  ventral  2.5;  caudal  1.1;  scales  40-10;  scutes  about  28. 

Close  to  S,  humeraliB  but  differing  in  shape,  chiefly  in  greater  slendemess  of  body;  the  ventral 
outline  is  not  so  strongly  arched,  head  not  quite  so  heavy  and  more  pointed,  and  in  spirits  the  outlines 
of  scales  are  less  distinct  Humeral  spot  said  (Jordan  <fe  Evermann)  to  be  usually  evident  but  some- 
times wanting.  In  all  our  specimens  it  is  absent.  A  dark,  rather  indistinct,  longitudinal  stripe  from 
humeral  region  to  base  of  upper  lobe  of  caudal  separated  from  the  dark  of  the  back  by  a  pale  stripe. 
Otherwise  as  in  S.  humeralis,  with  which  it  is  taken. 

West  Indies,  Cuba  to  Brazil;  not  common.  Nine  examples,  2.5  to  6  inches,  from  San  Juan,  Puerto 
Real,  Culebra,  and  Fajardo. 

Clupea  nuurophiheUma  Ranzani,  Nov.  Comm.  Ac.  Scl.  Bonon.,  V,  320, 1842,  Brazil. 
Uarengula  maeiUom,  Cuvler  &  Valenciennes,  Hist.  Nat.  Polss.,  XX,  292, 1847,  Martinique. 
Barenffulajaffuana  Poey,  Repertorio,  I,  169,  1866,  Jagua,  near  Cienfuegos,  Cuba. 
SardineUa  macrophihalmus,  Jordan  &  Evermann,  1.  c,  430, 1896. 

31.  Sardinella  hiuneralis  (Cuvier<&  Valenciennes).    '^Sardina^\-  Sardina  Escamudn;  WhUe-hilL 

Head  3.5;  depth  3;  eye  2.7;  snout3.4;  maxillary  2;  mandible  2;  interorbital  4.3;  D.  16;  A.  17  or 
18;  pectoral  1.4;  ventral  2.2;  caudal  1.2;  scales  40-10;  scutes  27  to  30.  Resembling  Opistkonemay  but 
without  the  produced  ray  in  dorsal,  and  with  heavier  head,  larger  eye  and  scales;  fine  teeth  on  jaws, 
palatines,  and  tongue;  eye  with  a  thin  adipose  eyelid;'  scales  large,  firm,  with  vertical  strise. 

Blue  above,  silvery  below;  a  dusky  humeral  spot;  some  golden  on  opercle  behind  eye;  chin  and 
moat  dusky. 

Very  common  and  much  used  as  food;  captured  extensively  with  the  cast-net.  Eighty-nine 
examples,  3  to  5.5  inches,  collected  at  San  Juan,  Palo  Seco,  Mayaguez,  Puerto  Real,  Boqueron,  Arroyo, 
Hocares,  and  Culebra;  one  from  San  Geronimo. 

Borengula  humeralis  Cuv.  &  Val.,  Hist.  Nat.  Poiss.,  XX,  293,  1847,  Rio  Janeiro;  Bahia;  Guadeloupe;  Santo  Domingo. 
Alaum  ttriata  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  XX, 429, 1847, Guadeloupe;  Bahia. 
HarengklapentaeolKQooAe  &  Bean,  Proc.  U.  S.  N.  M.  1879  (Nov.  5) ,  152,  Pensacola,  Fla. 
Sar^UMOa  humeralU,  Jordan  &  £yermann,  1.  c,  481, 1896. 
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Genus  25.  0PI8TH0HEMA  Gill.     Tliread-lLerringi. 

Characters  essentially  those  of  SardineUay  except  that  the  last  ray  of  the  dorsal  is  produced  in  a 
long  filament  as  in  Dorosoma,  Megalops,  and  Tarpon.     Species  few,  American. 

32.  Opisthonema  oglinuxn  (Le  Sueur).     Thread  Herring;  Machuelo;  Cailleu-Tasmrt;  Sprat. 

Head  4.7;  depth  3.2;  eye  3.6;  snout  3.3;  maxillary  2.5;  mandible  2.1;  interorbital  4;  D.  17  to  19; 
A.  23;  pectoral  1.4;  ventral  2.7;  caudal  0.6;  scales  50-15;  scutes  about  31. 

Body  much  compressed  below,  ventral  outline  trenchant,  much  more  strongly  arched  than  dorsal; 
head  small;  mouth  small,  the  wide  maxillary  reaching  about  to  front  of  pupil,  the  lower  jaw  barely 
projecting;  opercle  with  a  deep  emargination  at  lower  angle;  adipose  eyelid  present;  fins  small,  last 
dorsal  ray  greatly  produced,  reaching  base  of  caudal  in  younger  individuals,  somewhat  shorter  in  older 
ones;  pectoral  fitting  into  a  shallow  depression;  ventral  small,  with  an  accessory  scale  nearly  as  long  as 
fin;  anal  extremely  low;  caudal  lobes  long  and  slender,  subequal;  scales  large,  cycloid,  rather  loosely 
attached;  lateral  line  absent. 

Color  in  spirits :  Bluish  above,  silvery  below,  back  with  interrupted  brownish  longitudinal  stripes 
along  middle  of  rows  of  scales;  a  dusky  shoulder-spot,  the  young  with  a  series  of  smaller  spots  behind, 
and  black-tipped  caudal  lobes. 

West  Indies,  north  to  the  Carolinas,  occasionally  to  Massachusetts;  common;  47  examples,  3.25 
to  9  inches,  from  San  Juan  Market,  Palo  Seco,  Mayaguez,  Guanica,  Hucares,  Isabel  Segunda,  and 
Fajardo;  one  from  San  Geronimo. 

Clupea  thrisaa  Brouasonet,  Ichthyologie,  fasc.  1, 178^  Carolina;  Jamaica;  not  of  Osbeck,  1767. 

Megalops  oglina  Le  Sueur,  Jour.  Ac.  Nat.  Sci.  Phila.,  1, 1817,  859,  Newport,  R.  I. 

MegaJopB  nolata  Le  Sueur,  Jour.  Ac.  Nat.  Sci.  Ptiila.,  1, 1817,  359,  Guadeloupe. 

€JusU)i98us  8ignifer  De  Kay,  N.  Y.  Fauna:  PiRhes,  264, 1842,  New  York. 

CJMtoiM8U8  €umorphu9  Oosse,  Nat.  Sojourn  in  Jamaica,  290, 1851,  Jamaica. 

Opisthonemus  iknssa,  Poey,  Fauna,  Puerto-Riquefla, 343, 1881;  Stahl,  I.e., 80 and  166, 1883. 

Opiathonema  oglinum,  Jordan  &  Evermann,  1.  c.,432, 1896. 

Oenus  26.  UIBHA  Gray. 

Body  much  compressed,  thorax  and  abdomen  strongly  serrate<l.  Scales  moderate;  lower  jaw 
prominent;  mouth  moderate  with  rasp-like  bands  of  minute  teeth  on  jaws,  palatines,  pterygoids,  and 
tongue;  none  on  vomer.  Anal  fin  very  long;  ventrals  present,  small,  inserted  before  the  small  dorsal; 
upper  ray  of  pectoral  strong;  caudal  deeply  forked. 

Tropical  coasts  of  America  and  Asia.     Only  one  species  known  from  Porto  Rico. 

a.  Anal  rays  40  to  45;  anal  placed  behind  dorsal. 

6.  Dorsal  rays  19  or  20;  eye  4  in  head fiavipinnU 

bb.  Dorsal  rays  15;  eye  3.5  In  head hUekeriana,  33 

83.  lUsha  bleekeriana  (Poey).     Manjua;  Anclwa  Pelada. 

Depth  5.66  in  length  with  caudal;  eye  3.5;  D.  15;  A.  43;  scutes  25;  ventral  line  strongly  curved. 
Mouth  wide,  oblique.  Anal  placed  behind  dorsal;  length  of  anal  equal  to  its  distance  from  posterior 
border  of  eye.     Scales  very  caducous.     Silvery. 

Matanzas,  Cuba;  rare.     Not  obtained  by  us,  but  included  on  the  authority  of  Poey  and  Stahl. 

PfUona  bleekeriana  Poey,  Repertorio,  II,  242,  1867,  Matanzas.  Cuba;  Poey,  Fauna  Puerto-Riquena,  843, 1881;  Stahl,  1.  o.^ 

79  and  166,  1883. 
Jliaha  bledceriana,  Jordan  &  Evermann,  I.e.,  436, 1896. 

Family  XVIII.  ENGRAULIDIDifi.     The  Anchovies. 

Body  elongate,  more  or  less  compressed,  covered  with  thin  cycloid  scales.  Head  compressed. 
Mouth  extremely  large,  more  or  less  oblique,  usually  overlapped  by  a  pointed,  compressed,  pig-like 
snout  Gape  very  wide,  maxillary  very  long  and  slender,  formed  of  about  three  pieces,  extending  back- 
ward far  behind  eye,  in  some  species  beyond  head.  Premaxillariea  not  protractile,  very  small,  firmly 
joined  to  maxillaries.    Teeth  usually  small,  sometimes  obsolete,  usually  fine  and  even,  in  a  single  row 
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in  each  jaw;  canines  sometimes  present.  Eye  large,  well  forward,  without  adipose  eyelid.  Preorbital 
narrow.  Opercles  thin  and  membranaceous.  Gillrakers  long  and  slender.  Branchiostegals  slender, 
7  to  14  in  number.  Gill-membranes  separate  or  joined,  free  from  the  isthmus.  Pseudobranchi^e 
present.  No  lateral  line.  Belly  rounded  or  weakly  serrate.  Fins  various;  dorsal  usually  short  and 
median;  no  adipose  fin;  caudal  forked. 

Small,  carnivorous  shore  fishes,  usually  swimming  in  large  schools  on  sandy  shores;  abundant  in 
all  warm  seas,  occasionally  entering  rivers.     Only  one  of  the  American  genera  known  from  Porto  Rico. 

a.  Teeth  in  jaws  equally  small,  if  present;  no  canines Stolephobus,  27 

aa.  Teeth  in  jaws  nnequal,  some  of  them  enlarged  and  canine-like Ltcknobaulis 

Genus  27.  8T0LEPH0BU8  Lao^pMe.     Silvery  Anchovies. 

Body  oblong,  compressed,  covered  with  rather  large,  thin,  deciduous  scales.  Belly  rounded,  or 
weakly  compressed.  Snout  conical,  compressed,  projecting  beyond  the  very  large  mouth.  Maxillary 
narrow,  little  movable,  usually  formed  of  three  pieces  extending  backward  far  behind  eye  to  base  of 
mandible  or  beyond,  not  beyond  gill-opening.  Premaxillaries  very  small.  Teeth  small,  subequal, 
present  at  all  ages,  usually  on  jaws,  vomer,  palatines,  and  pterygoids.  Anal  fin  moderate,  free  from 
caudal  (its  rays  12  to  40).  No  pectoral  filaments.  Dorsal  inserted  about  midway  of  body,  posterior  to 
ventrals.  Pectorals  and  ventrals  each  with  a  large  axillary  scale.  Adipose  eyelid  obsolete.  Vertebrae 
about  40  (40  to  42)  in  species  examined.  Flesh  rather  pale  and  dry,  more  or  less  translucent;  bones  firm. 
Pt^eudobranchise  present.  Branchiostegals  9  to  14.  Gillrakers  long  and  slender.  Gill-membranes 
separate,  free  from  the  narrow  isthmus. 

Species  about  50;  small,  carnivorous  shore  fishes,  swimming  in  large  schools  on  sandy  shores  of 
all  warm  seas,  occasionally  entering  rivers;  usually  marked  by  a  very  broad,  distinct,  silvery  band. 

a.  Anal  rays  12  to  14;  body  very  slender,  depth  6  In  length;  no  distinct  lateral  band miarchus 

aa.  Anal  rays  15  to  17:  body  slender,  compreased,  depth  5  to  6  in  length. 

b.  Maxillary  short,  not  quite  reaching  margin  of  preopercle;  lateral  band  well  defined,  th  ree-fourths  eye .  perfasciatua,  34 
fab.  Maxillary  of  moderate  length,  reaching  beyond  preopercle  nearly  to  gill-opening. 

(*.  Side  with  a  well-defined  lateral  silvery  band;  belly  not  serrulate. 

rf.  £ye4  in  head,  as  long  as  snout;  scales  caducous cubanus,  35 

dd.  Eye  3.33  in  head,  longer  than  snout;  axillary  sheaths  very  large perihecatus 

aaa.  Anal  rays  19  to  24. 

f.  Side  with  a  distinct  silvery  lateral  band,  with  well-defined  edges. 

/.  Maxillary  long,  reaching  jMist  root  of  mandible,  nearly  or  quite  to  gill-opening;  snout  projecting  considerably 
beyond  lower  jaw. 

g.  Body  moderately  elongate,  depth  4  to  4.75  in  length  of  body. 

h.  Silvery  lateral  band  very  sharply  defined,  as  broad  as  eye  or  slightly  narrower,  not  much  narrowed  anteriorly; 

eye  large,  8.5  in  head;  belly  serrulate;  A.  20;  gillrakers  two-thirds  eye brownii,  86 

ffg.  Body  more,  elongate,  depth  about  5.25  in  length  of  body;  gillrakers  as  long  as  eye.    A.  23  or  24;  eye  4.4  in 

head » cfuxroetomus,  37 

/.  Maxillary  short,  not  reaching  root  of  mandible;  eye  small,  not  longer  than  snout,  4  in  head;  silvery  stripe  rather 

diffuse,  half  broader  than  eye;  body  little  compressed,  approaching  EngratUismordax  In  form argyrophanus 

ee.  Side  without  distinct  silvery  band,  or  with  a  faint  diffuse  streak, 
i.  Opercle  short,  distance  from  lower  posterior  angle  of  cheek  to  gill-opening  much  less  than  from  same  point  forward 

to  middle  of  eye;  snout  bluntish,  not  produced. 
j.  Dorsal  rays  12  to  14. 

k.  Anal  rays  18  to  20;  depth  6.9 lyokpu,3S 

kk.  Anal  rays 23;  depth  8.3 garmani,^ 

jj.  Dorsal  rays  15  or  16;  anal  23  or  24. 

/.  Depth  3.3;  snout  much  projecting gilberti,AO 

aaaa.  Anal  rays  about  30  (25  to  36) . 

m.  Silvery  lateral  band  diffuse  or  obsolete;  body  much  compressed;  eye  3  to  3.5  in  head, 
m.  GilliakerB  shorter  than  eye;  lateral  band  narrow. 

o.  Belly  slightly  serrulate;  gillrakers  two-thirds  eye;  scales  caducous;  anal  rays  25  or  26 mUtkiUi 

«m.  Gillrakers  long  and  slender,  longer  than  eye;  belly  trenchant,  not  serrate:  scales  40;  lateral  band  broad  and  diffuse 
or  obsolete;  snout  much  projecting. 

p.  Snout  moderately  pointed;  minute  teeth  in  both  jaws;  lateral  band  diffuse dupeoidee 

aaaaa.  Anal  fin  extremely  long,  its  rays  37  or  38.    Lateral  band  ill  defined  or  obsolete:  snout  pointed,  much  projecting; 

insertion  of  dorsal  nearer  snout  than  base  of  caudal;  suboperclc  with  a  flat  triangular  prominence spinifer 

IL  Depth  4.3;  Bnout  little  projecting poeyi 

pp.  Snout  pointed;  minute  teeth  in  upper  jaw  only;  lateral  band  obsolete productus,  41 
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84.  Stolephorus  perfasciatus  (Poey) . 

Head  4;  depth  6;  eye  3.7;  snout  4.4;  maxillary  1.5;  mandible  1.5;  interorbital  4.2;  D.  12  to  15; 
A.  14  to  16;  scales  about  40,-7.  Body  very  slender,  the  back  wide,  the  belly  compressed  to  a  rather 
trenchant  keel  with  weak  serrulations;  snout  shorter  than  eye,  pointed,  and  considerably  projecting; 
top  of  head  with  a  slight  median  ridge;  maxillary  rounded  at  end,  shorter  than  in  the  other  species, 
reaching  not  quite  to  edge  of  preopercle;  front  of  anal  under  last  rays  of  dorsal. 

Color  much  as  in  K  broumii,  the  lateral  band  nearly  as  wide  as  eye,  in  spirits  its  upper  edge  bor- 
dered with  dark. 

Florida  Keys  to  Cuba,  Porto  Rico,  and  Jamaica;  common;  15  specimens,  2.75  to  4  inches  long, 
from  Aguadilla. 

Engraulis  perfaaciatus  Poey,  Memorial,  II.  318,  1861,  Cuba. 
Stolephorus  per/cusciatus,  Jordan  &  Evermann,  1.  c,  441, 1896. 

86.  Stolephorus  cubanus  (Poey) . 

Head  5  in  length,  with  caudal;  depth  6.66;  eye  4;  D.  14;  A.  17.     Allied  to  S.  braumiij  but  with 
anal  shorter.     Body  slender,  compressed.     Eye  bs  long  as  snout.    Maxillary  with  teeth,  its  tip  extend- 
ing beyond  opercular  border.     Dorsal  beginning  midway  between  front  of  caudal  and  posterior  edge  of 
eye;  pectoral  not  quite  reaching  ventral.    Scales  caducous.    A  silvery  band  one-fourth  depth  of  body. ' 
Length  2.75  inches.    Cuba  and  Porto  Rico.     Not  seen  by  us;  included  on  authority  of  Poey  and  StahL 

Engraulis  citbanue  Poey,  Synopds,  420. 1868,  Cuba;  Poey,  Fauna  Puerto-Riquefia,  344, 1881;  Stahl,  1.  c,  80  and  166, 1883. 
Slolephonu  cubanut,  Jordan  &  Evermann,  1.  c,  442, 1896. 

86.  Stolephonis  brownii  (Gmelin) .    Striped  Anchovy;  Manjua. 

Head  3.7;  depth  4.9;  eye  3.5;  snout  4.6;  maxillary  1.1;  mandible  1.4;  interorbital  4.3;  D.  13  to 
16;  A.  20  to  23;  pectoral  2;  ventral  2.8;  caudal  1.6;  scales  38,-7.  Body  slender  but  little  compressed, 
not  elevated,  the  dorsal  outline  nearly  straight,  the  belly  compressed  to  a  not  very  trenchant  edge; 
scales  deciduous;  snout  much  projecting,  shorter  than  eye,  maxillary  reaching  nearly  to  gill-opening; 
teeth  long  and  slender,  on  both  maxillary  and  lower  jaw;  dorsal  and  anal  with  a  low  basal  sheath; 
front  of  dorsal  nearer  base  of  caudal  than  snout. 

Translucent  in  life,  with  a  very  distinct  and  well-defined  silvery  lateral  band,  usually  narrower 
than  eye;  on  the  caudal  peduncle  just  before  the  end  of  the  band  it  is  slightly  narrower  than  in  the 
rest  of  its  course. 

Cape  Cod  to  Brazil.  The  most  abundant  of  the  American  anchovies;  abundant  in  Porto  Rico; 
33  examples,  from  Palo  Seco,  Mayaguez,  Puerto  Real,  Hucares,  Isabel  Segunda,  and  Fajardo. 

PiqtiUinga,  Maregrave,  Hist  Bras.,  159, 1648,  Brazil. 

Menidia,  Browne,  Hist  Jamaica,  441, 1756.  Jamaica. 

Alfierina  brownii  Gmelin,  Syst.  Nat.,  1397, 1788,  Jamaica;  after  Browne. 

Emx  epsetus  Bonnaterre,  Tabl.  Ichth.,  175, 1788,  Jamaica;  after  Browne. 

EngrauUs  lemniscatus  Cuvier,  R^gne  Animal,  ed.  2,  vol.  2,  323, 1829,  Brazil;  after  Piquitinga  of  Maregrave. 

Engraulis  tricolor  Agassiz.  Pise.  Bradl.,  51, 1829,  Bahia;  ParA. 

Engraulis  piquUinga  Agassiz,  Pise.  Brazil.,  pi.  23,  fig.  1,  1829,  Bahia;  ParA;  same  type  as  tricolor. 

Argentina  mmidia  Gronow,  Cat.,  141, 1854,  Jamaica;  after  Browne. 

Stolephorus  hiulcus  Goode  &  Bean,  Proc.  U.  8.  N.  M.  1879  (March  25,  1880),  343,  Clearwater  Harbor,  Fla. 

Stolephorus  brownii,  Jordan  &  Evermann,  1.  c,  443,  1896. 

87.  Stolephorus  choerostoinus  (Goode) .     Hog-mouth  Pry. 

Head  3.5;  depth  5.3;  eye  4.6;  snout  4.6;  D.  13;  A.  23;  scales  38.  Snout  projecting  much  beyond 
lower  jaw,  which  just  passes  vertical  from  front  of  eye;  eye  as  long  as  snout.  Maxillary  tapering, 
reaching  gill-opening.  Gillrakers  10  -f  25,  as  long  as  eye.  Dorsal  inserted  before  middle  of  body;  anal 
under  middle  of  body;  pectoral  reaching  front  of  ventrals;  scales  lai^. 

Brownish,  with  a  lateral  silvery  band,  as  broad  as  eye. 

This  species  reaches  a  length  of  2.75  inches.  Heretofore  known  only  from  Hamilton  Harbor. 
Bermuda  Islands.  Apparently  common  about  Porto  Rico,  specimens  having  been  obtained  by  us  at 
Hucares,  Puerto  Real,  and  Fajardo. 

Engraulis  choerostomus  Goode,  Amer.  Jour.  8ci.  Art^  August,  1874, 125,  Bermudas. 
Stolephorus  cfueroatomuSf  Jordan  &  Evermann,  1. c, 444, 1896. 
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38.  Stolephorus  lyolepis  Evermann  &  Marsh,  new  species. 

Head  4.3;  depth  6.9;  eye  4.6;  snout  4.2;  maxillary  1.4;  mandible  1.4;  interorbital  4.4;  D.  12  to  14; 
A.  18  to  20.  Body  slender  and  compressed,  the  dorsal  and  ventral  outlines  nearly  alike,  little  arched ; 
caodal  peduncle  gently  tapering;  no  serrse  evident;  snout  not  greatly  produced;  maxillary  with  free  end 
rounded,  reaching  beyond  root  of  mandible  to  edge  of  preopercle,  armed  with  fine  teeth ;  lower  jaw  with 
minute  teeth,  smaller  than  those  of  maxillary;  anal  inserted  under  last  dorsal  ray;  scales  deciduous. 

Color  in  spirits:  Flesh-color,  without  silvery  band,  a  lateral  longitudinal  row  of  small  black  pigment 
dots,  which  are  stellate  under  a  lens,  usually  more  numerous  posteriorly ;  a  single  row  of  several  larger, 
circular  black  spots  across  opercle,  and  a  number  scattered  on  top  of  head;  a  row  of  black  spots  at  base  of 
anal  and  a  few  small  black  blotches  about  base  of  caudal  rays;  peritoneum  with  rows  of  black  dots,  these 
showing  faintly  through  the  flesh  on  the  side  near  ventral  outline  between  pectoral  and  ventral. 

This  species  is  related  to  S.  curtua  and  S.  poeyiy  both  Pacific  coast  species,  from  each  of  which  it 
differs  apparently  in  the  fewer  anal  rays.  Thirty-seven  specimens  of  nearly  uniform  size  were  collected 
atCulebra,  February  10,  of  which  the  type  (No.  49528,  U.  S.  N.  M.)  is  1.5  inches  long. 


Pig.  13. — Stolephorua  lyolepis. 


'A  '-rri  i:ri 


Fia.  lA,'^StoUphoni8  garmani. 

89.  Stolephorua  grarmani  Evennaim  &  Marsh. 

Head  3.2;  depth  3.3;  eye  3.5;  snout  5.5;  maxillary  1.7;  mandible  1.7;  interorbital  5;  D.  14;  A.  23; 
pectoral  2;  ventral  3.6;  caudal  1.3;  scales  42,-9. 

Body  comparatively  deep  and  strongly  compressed;  belly  not  strongly  trenchant,  without 
sernilations;  snout  thick,  much  projecting;  maxillary  reaching  nearly  to  root  of  mandible,  very  finely 
and  weakly  serrate;  eye  large;  tip  of  lower  jaw  reaching  vertical  from  front  of  eye;  distance  from 
k)wer  posterior  angle  of  cheek  to  vertical  from  posterior  margin  of  opercle  much  less  than  from  same 
point  to  eye;  dorsal  inserted  far  in  advance  of  anal,  just  behind  insertion  of  ventrals,  midway  between 
anterior  edge  of  pupil  and  base  of  caudal. 

Color  in  spirits:  Back  dark  to  near  the  median  line,  below  this  somewhat  reddish;  rest  of  body 
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below  a  line  from  shoulder  to  upper  base  of  caudal  silvery;  some  golden  on  snout  and  behind  eye;  no 
lateral  band. 

This  species  has  a  general  resemblance  to  Stolephorus  produdtis,  but  is  unquestionably  distinct 
from  it;  the  anal  is  much  shorter  and  inserted  farther  back,  the  body  is  deeper,  the  eye  la^*ger,  and 
the  snout  longer.  It  is  very  close  to  Stolephorus  ffUberti^  differing  chiefly  in  the  larger  eye,  in  the  color 
of  back,  and  in  the  somewhat  less  sharply  compressed  belly.  One  specimen,  the  type  (No.  49360,  U.  8. 
N.  M.),  4.5  inches  long,  collected  at  Puerto  Real,  January  27,  1899. 

StoUphorua  garmani  Evermann  <&  Marsh,  Report  U.  S.  P.  C.  1899  (December  19, 1899),  852,  Puerto  Real,  Porto  Rica 
40.  Stolephorus  gilberti  Evermann  <&  Marsh. 

Head  3.25;  depth  3.4;  eye  4;  snout  6;  maxillary  1.7;  mandible  1.7;  interorbital  4.9;  D.  15;  A.  23; 
pectoral  2.1;  ventral  3.5;  caudal  1.3;  scales  42-9. 

Body  comparatively  deep  and  strongly  compressed,  belly  trenchant,  without  serrations;  snout 
thick,  much  projecting;  maxillary  reaching  nearly  to  root  of  mandible,  scarcely  serrate;  eye  moderate; 
tip  of  lower  jaw  reaching  vertical  from  front  of  eye;  distance  from  lower  posterior  angle  of  cheek  to 
vertical  from  posterior  margin  of  opercle  much  less  than  from  same  point  to  eye;  dorsal  inserted  far 
in  advance  of  anal,  just  behind  insertion  of  ventrals,  midway  between  anterior  edge  of  eye  and  base 
of  caudal. 


Fio.  Ib.^Stokphorui  gilberti. 

Color  in  spirits:  Back  light-olivaceous  with  dark  punctulations;  rest  of  body  below  a  line  from 
shoulder  to  upper  base  of  caudal,  silvery;  faint  traces  of  golden  behind  eye;  no  lateral  band. 

This  species  is  very  close  to  Stolephorus  garmani,  differing  chiefly  in  the  much  smaller  eye,  the 
more  uniform  color  of  the  back,  the  somewhat  more  sharply  compressed  belly,  and  the  more  nearly 
entire  maxillary.  One  specimen,  the  type  (No.  49359,  U.  S.  N.  M.),  4.5  inches  long,  collected  at  Palo 
Seco,  near  San  Juan,  January  13,  1899,  associated  with  S.  produdus,  with  which  species  both  S,  gUt/erd 
and  S.  garmani  Evennann  &  Marsh  are  allied. 

Stotephorua  gilberti  Evermann  <fe  Marsh,  Report  U.  S.  P.C.  1899  (December  19),  352,  Palo  Seco,  Porto  Rico. 

41.  Stolephoms  productus  (Poey).     Hechudo;  Orubber  Broad-head. 

Head  3.6;  depth  3.7;  eye  3.9;  snout  7;  maxillary  1.3;  mandible  1.4;  interorbital  4.6;  D.  13;  A. 
31  to  33;  pectoral  1.75;  ventral  3.3;  caudal  1.1;  scales  43-8. 

Body  elongate,  not  elevated,  strongly  compressed,  belly  not  rounded;  head  small,  broadest  above, 
the  pointed  snout  projecting  beyond  mouth;  eye  large,  much  greater  than  length  of  snout,  placed  high 
and  well  forward;  mouth  very  wide,  maxillary  very  long  and  thin,  reaching  to  or  beyond  root  of 
mandible  nearly  to  gill-opening,  ending  in  a  point;  dentition  very  weak,  edge  of  maxillary  being 
minutely  serrate,  no  teeth  in  lower  jaw;  fins  small,  pectoral  inserted  under  gill-opening,  ventral  very 
small,  anal  long  and  low,  caudal  deeply  forked;  dorsal  and  anal  with  a  basal  sheath  of  scales;  no 
lateral  line;  scales  large,  somewhat  deciduous. 
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Silvery  on  sides,  the  back  darker,  no  lateral  band. 

Known  only  from  Cuba,  Jamaica,  and  Porto  Rico.  One  of  the  larger  anchovies;  rather  common ; 
16  specimens  of  about  6  inches,  from  Palo  Seco  and  Ponce. 

.  EngnxulU  produdus  Poey,  Repertorio,  I,  380, 1866,  Cuba. 
StolephoruM productiu,  Jordan  &  Evermann,  I.e.,  447, 1896. 

Family  XIX.  SYNODONTID^.     The  Uzarl-fishes. 

• 
'  Body  oblong  or  elongate,  little  compressed,  covered  with  cycloid  scales,  rarely  naked.  Mouth 
verj'  wide,  the  entire  margin  of  the  upper  jaw  formed  by  the  long  and  slender  premaxillaries,  closely 
adherent  to  which  are  the  slender  maxillaries,  the  latter  mostly  rudimental  or  obsolete,  never  widened 
at  tip.  Teeth  mostly  cardiform  on  both  jaws,  tongue,  and  palatines;  canines  rarely  present;  large 
teeth  usually  depressible.  No  barbels.  Opercular  bones  usually  thin,  but  complete.  Gill-membranes 
separate,  free  from  the  isthmus.  Branch iostegals  usually  numerous.  Pseudobranchiae  present.  Gill- 
rakers  tubercular  or  obsolete.  Lateral  line  pre^nt.  Adipose  fin  present,  rarely  obsolete;  dorsal  fin 
short,  of  soft  rays  only;  pectorals  and  ventrals  present;  anal  fin  moderate  or  long;  caudal  forked. 
Skeleton  rather  well  ossified.  Air-bladder  small  or  wanting.  Intestinal  canal  short  Sides  some- 
times with  phosphorescent  spots  or  photophores.  Eggs  inclosed  in  the  sacs  of  the  ovary  and  extruded 
through  an  oviduct. 

Genera  about  10;  species  about  40,  mostly  inhabiting  shore  waters,  some  of  them  descending  to 
the  depths. 

a.  Scales  present,  more  or  less  adherent. 

6.  Teeth  of  premaxillary  simple,  compressed,  not  barbed,  in  one  or  two  rows;  a  broad  band  of  similar  teeth  on  palate. 

c.  Vent  about  midway  between  base  of  caudal  and  axil  of  pectoral;  head  short,  blunt,  compressed. 

Tkachinocephalus,  28 
(T.  Vent  much  nearer  base  of  caudal  than  axil  of  pectoral;  head  depressed,  with  flat  triangular  snout . . .  Synodus,  29 
66.  Teeth  of  premaxillary  in  a  very  broad  band,  curved,  unequal,  and  barbed  at  the  end;  a  similar  band  on  palatines. 

Bathysaurus 
aa.  Scales  very  caducous  or  wanting;  teeth  in  narrow  bands;  vent  posterior Bathylaco 

Genus  28.  TRACHIN0CEPHALU8  Oill. 

This  genus  is  closely  related  to  Synodm,  from  which  it  differs  chiefly  in  form  and  in  the  relative 
development  of  the  fins.  Body  stout,  head  short,  blunt,  and  compressed.  Vent  well  formed,  about 
midway  between  base  of  caudal  and  axil  of  pectoral,  under  tip  of  last  dorsal  ray.  Teeth  as  in  Synodus^ 
bat  slender,  smaller,  and  closely  set.    Lower  jaw  projecting. 

Species  few;  shore  fishes,  widely  diffused  in  tropical  seas. 

42.  Trachinocephalus  xnyops  (Forster).     Oround  Spearing;  Lagarto. 

Head  3.4;  depth  5;  eye  6.4;  maxillary  1.8;  mandible  1.5;  interorbital  10;  D.  12;  A.  14;  pectoral  2.6; 
ventral  1.1;  caudal  1.6;  scales  4-^8-7.  Vertebrae  58;  caeca  25.  Snout  very  short,  shorter  than  eye, 
lower  jaw  very  slightly  projecting;  top  of  head  scaleless,  very  rough;  interorbital  space  with  an  abrupt 
longitudinal  depression.     Pectoral  very  short,  ventrals  long,  reaching  vent. 

Color  in  spirits:  Very  light  brown;  3  or  4  rather  faint  longitudinal  lines  above  lateral  line,  these 
<lemarcating  color  stripes  in  life;  traces  of  longitudinal  dark  lines  below  lateral  line;  back  with  6  or  8 
obscure  dark  vertical  bars,  barely  crossing  lateral  line;  an  oblong  dark-brown  scapular  blotc^h;  a  dark- 
brown  band  from  eye  across  lower  jaw;  fins  nearly  plain. 

One  specimen,  7  inches  long,  from  San  Geronimo,  collected  by  Mr.  Geo.  M.  Gray. 

SaimA  myope  Forster  MS.,  Bloeh  &  Schneider,  Syst.  lehth.,  421, 1801,  St.  Helena. 

Otmrrus  lemnitcnltu  Lae^pMe,  Hist.  Nat.  Poiss..  V,  236, 1803,  Martinique;  after  Plumler. 

Samrus  truncatus  Agassiz.  Pise.  Brasil..  82, 1829,  Brazil. 

fSabno  trachinuM  Schlegel,  Fauna  Japonica,  Poissons,  -231,  1842,  Japan;    the  East  Indian,  Chinetie,  and  Japanese 

form,  Trachinocephalus  limbatu9,  is  little  if  at  all  different  from  T.  myops. 
ftMcnu  brerirotlris  Poey,  Memorias,  II,  306,  1861,  Cuba;  erroneously  stated  to  have  10  rays. 
TraeMnocephalus  myop$,  Jordan  &  Evermann,  1.  c.,  633, 1896. 
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Genus  89.  8TH0DU8  (Oronow)  Blooh  *  Belmeider. 

First  superior  pharyngeals  cartilaginous;  second  without  teeth;  third  and  fourth  separate,  with 
teeth ;  lower  pharyngeals  separate.  Body  elonj?ate,  subterete.  Head  depressed,  snout  triangular,  rather 
pointed.  Interorbital  region  transversely  concave.  Mouth  very  wide;  premaxillaries  not  protractile, 
very  long  and  strong,  more  than  half  length  of  head;  maxillaries  closely  connected  with  them,  very 
small  or  obsolete;  premaxillaries  with  one  or  two  series  of  large,  compressed,  knife-shaped  teeth,  the 
inner  and  larger  depressible;  palatine  teeth  similar,  smaller,  in  a  single  broad  band;  lower  jaw  with  a 
band  of  rather  lai^  teeth,  the  inner  and  larger  teeth  depressible;  a  patch  of  strong  depressible  teeth 
on  tongue  in  front,  and  a  long  row  along  hyoid  bone;  jaws  nearly  equal  in  front.  Eye  rather  lai^, 
anterior;  supraorbital  forming  a  projection  above  eye.  Pseudobranchise  well  developed.  Gillrakers 
very  small,  spine-like.  Gill-membranes  slightly  connected.  Top  of  head  naked;  cheek  and  opercles 
scaled  like  body;  body  covered  with  rather  small,  adherent,  cycloid  scales;  lateral  line  present;  no 
luminous  spots.  Dorsal  fin  short,  rather  anterior;  pectoral  moderate,  inserted  high;  ventrals  anterior, 
not  far  behind  pectoral,  large,  inner  rays  longer  than  outer;  anal  short;  caudal  narrow,  forked.  Vent 
posterior,  much  nearer  base  of  caudal  than  axil  of  pectorals.  Bi'anchiostegals  12  to  16.  Stomach  with 
a  long,  blind  sac  and  many  pyloric  caeca.     Skeleton  rather  firm. 

Voracious  fishes  of  moderate  size,  inhabiting  sandy  bottoms  at  no  great  depth,  in  most  warm  seas. 
Species  numerous;  two  known  from  Porto  Rico. 

a.  Scales  large,  43  to  60  in  lateral  line,  which  has  a  blunt  keel  posteriorly. 

b.  Tips  of  first  rays  of  dorsal  not  reaching  tips  of  last  rays  when  depressed;  snout  short,  broad;  shoulder-girdle  with 

alarge  black  blotch,  anal  rayslOorll;  scales 4-48-6 intermcdiuSy4& 

bb.  Tips  of  first  rays  of  dorsal  reaching  tips  of  last  rays  when  depressed. 

c.  Shoulder-girdle  with  the  black  spot  very  small  or  wanting:  snout  rather  pointed,  8.76  in  head;  ventrals  1.25  in  head; 

anal  rays  10  to  12 poeyi 

aa.  Scales  small,  68  to  68  in  lateral  line. 

d.  Anal  fin  very  short,  its  rays  8  only;  pectoral  fin  short. 

e.  Scales  moderate,  58  in  lateral  line;  snout  4  In  head;  shoulder-girdle  slightly  dusky;  dorsal  mottled 8]pwdu» 

dd.  Anal  fin  moderate,  its  rays  10  to  13;  shoulder-girdle  chiefly  yellowish. 

/.  Snout  very  broad,  broader  than  long;  about  10  scales  in  a  cross  series  from  dorsal  to  ventral;  jaws  subequal;  scales 
4-60  to  64-5;  tail  with  a  slight  keel saurus 

ff.  Snout  not  broader  than  long;  more  than  10  scales  in  a  cross  series  from  dorsal  to  ventral;  lower  Jaw  included;  tail 
not  keeled. 

g.  About  4  rows  of  scales  (6  counting  obliquely)  between  lateral  line  and  adipose  fin;  scales  on  cheek  in  4  to  7  rows. 

h.  Head  vermiculate  above,  its  length  4  to  4.25  in  body;  7  rows  of  scales  on  cheek foeienSf44 

48.  Synodus  intermedius  (Agassiz).    Sand  Diver, 

Head  3.8;  depth  7;  eye  7;  snout  3.8;  premaxillary  1.6;  mandible  1.4;  interorbital  5.8;  D.  11;  A.  11; 
pectoral  2. 1 ;  ventral  1.1;  caudal  1. 7 ;  scales  5-49-0.  Body  elongate,  fusiform,  slightly  depressed,  a  slight 
keel  on  caudal  peduncle;  head  rather  blunt  and  heavy;  scales  behind  eye,  with  tubes  or  muciferous 
canals;  tips  of  first  dorsal  rays  not  reaching  tips  of  last  rays  when  depressed.  Easily  distinguishable 
from  S.  fcelem  by  the  less  slender  body,  heavier  head,  larger  scales,  and  color  markings. 

Color  in  spirits:  Grayish,  paler  below,  each  row  of  scales  with  a  pale  longitudinal  stripe,  plainest 
on  sides;  about  eight  faint  dark  vertical  bars,  terminating  at  middle  of  side,  a  dark  blotch  between 
their  ventral  ends,  plainest  in  the  young;  pectoral,  caudal,  and  dorsal  barred;  shoulder-girdle  with  a 
black  blotch  near  angle  of  opercle,  which  covers  it. 

This  species  is  generally  common  and  ranges  from  southern  Florida  to  Brazil.  It  is  apparently 
the  most  abundant  species  of  Synodus  in  Porto  Rico,  but  of  little  value  as  food.  Five  examples,  from 
7  to  12  inches  in  length,  were  collected  at  Puerto  Real,  Boqueron,  and  Culebra. 

Saurus  intermedius  Agassiz,  in  Spix,  Piscium  Brasil.,  81,  pi.  XLIV,  1829,  Brazil. 
SaurusanoUs  Cuvier  <&  Valenciennes,  Hist.  Nat.  Poiss.,  XXII,  483, 1849,  Bahia;  Martinique. 
Synodus  intermedius,  Jordan  &  Evermann,  I.e.,  535,  1896. 

44.  Synodus  foetens  (Linmeus).     Lkard-fish;  QaUiwasp;  Lagarto;  Soap-fish. 

Head  4;  depth  8;  eye  8;  snout  3.4;  premaxillary  1.6;  mandible  1.4;  interorbital  5.5;  D.  10;  A.  12; 
pectorals  2.1;  ventral  1.3;  caudal  1.8;  scales  6-60-7. 

Body  very  slender,  the  caudal  peduncle  without  trace  of  keel;  interorbital  space  with  radiating 
ridges,  plainest  in  adult;  opercles  with  5  rows  of  scales,  cheek  with  7  rows. 
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Color  in  spirits:  Grayish,  obscurely  mottle<i  with  darker  on  back,  plain  white  below;  no  distinct 
longitudinal  lines  in  adult;  the  young  have  the  back  more  distinctly  mottled,  sometimes  with  regular 
bars,  with  diffuse  regular  blotches  along  lateral  line  and  with  more  or  less  distinct  longitudinal  stripes; 
fins  plain. 

Three  examples,  5.5  to  14  inches  in  length,  from  Puerto  Real,  Boqueron,  and  Isabel  Segunda,  and 
two  young  from  Fish  Hawk  station  6063  in  Mayaguez  Harbor,  in  75  fathoms. 

Salmo/ccims  Linnsewt,  Syst.  Nat.,  cd.  XII,  613, 1766,  South  Carolina. 
Otmtrut  aJbidru  Lac^pMc,  Hist.  Nat.  Poiss.,  V,  229,  1803,  Carolina;  after  Liuneeus. 
Ooregonua  ruber  Lac^p^de,  Hist.  Nat.  Poiss.,  V,263, 1808,  Martinique;  after  Plumier. 
Esox  talmtmeus  Mitchlll,  Trans.  Lit.  and  Phil.  Soc.,  1, 1816,  442.  New  York. 
Saurva  hmgirostris  Agassiz,  Splx,  Pise.  Brasi1.,pl.  43,  1829,  Brazil. 
Saums  mexicanu9  Cuvier,  R^gne  Animal,  ed.  II,  vol.  2,  314,  1829,  Mexico. 
Sauru9  fjrixianu9  Poey,  Memorias,  II,  304, 1861,  Cuba. 
Sy7U)dua/cden»,  Jordan  &,  Evermann,  1.  c.,  638, 1896. 


Fig.  lB.Synodu8/a:te7i8. 

Family  XX.  AULOPID^C. 

Allied  to  the  SijnodorUidXf  but  with  the  maxillary  separate,  well  developed,  and  dilated  behind. 
Hypocoracoids  extended  downward,  as  in  many  spiny-rayed  fishes.  Gillrakers  mostly  long  and  slender, 
needle-shaped.  Eyes  normal,  large  or  small.  No  luminous  spots;  jaws  without  fang-like  teeth. 
Doreal  fin  moderate,  nearly  median  in  ix)6ition;  body  elongate.  Pectorals  present,  normal  in  form 
and  position;  adipose  fin  normally  present.     Pseudobranchite  present. 

Fishes  of  moderate  depths,  chiefly  Atlantic,  including,  as  here  understood,  about  six  si)ecies. 

Genni  80.  CHLOBOPHTHALinJB  Bonaparte. 

Head  elongate,  body  subterete,  covered  with  moderate-sized,  adherent,  pectinate,  or  ctenoid 
scales  arranged  in  straight,  parallel,  oblique  lines.  Mouth  rather  large,  maxillary  well  developed, 
dilated  behind,  reaching  to  beyond  front  of  orbit;  lower  jaw  projecting.  Teeth  very  small,  sharp  on 
jaws,  vomer,  and  palatines,  usually  minute  teeth  on  tongue.  Eye  very  large.  Dorsal  short,  inserted 
before  middle  of  length  of  body;  adipose  fin  small;  anal  short;  caudal  forked;  pectorals  and  ventrals 
well  developed,  ventrals  inserted  under  the  dorsal  and  not  far  behind  pectorals,  none  of  the  rays 
forming  exserted  filaments.  Gill-openings  wide.  Branchiostegals  10.  Pseudobranchise  well  developed. 
Gilliakers  needle-shaped,  rather  numerous. 

Color,  silvery,  with  darker  markings. 

Deep-sea  fishes,  resembling  smelt.     Of  four  known  species,  only  one  is  from  Porto  Rico. 

a.  Eye 2 in  head ; scales 60to63 agaasizU 

aa.  Eye  3  in  head;  scales  45  to  62. 

b.  Dorml  rays  11;  depth  6.25  in  length chalybeius,  44 

bb.  Donal  rays  8;  depth  5.5  in  length truculaUits 

46.  Ohlorophthalmus  chalybeius  (Goode) . 

Head  3;  depth  6;  eye  2.5;  snout  3.5;  interorbital  7;  maxillary  2;  mandible  1.8;  D.  9;  A.  6;  scales 
51;  pectoral  1.5;  ventrals  1.6;  height  of  dorsal  1.4;  of  anal  2.5;  length  of  caudal  lobes  1.4;  least  depth 
of  caudal  peduncle  about  half  that  of  body. 

Body  terete;  head  rather  large;  mouth  large;  maxillary  long,  broad  at  tip,  reaching  front  of  pupil; 
lower  jaw  somewhat  projecting;  eye  very  large;  minute  teeth  on  jaws,  vomer,  palatines,  and  tongue; 
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gillrakers  long  and  slender;  opercular  flap  long,  reaching  base  of  pectoral.  Scales  large,  arranged  in 
regular,  oblique,  transverse  rows,  overlapping  in  such  a  manner  as  to  resemble  plates,  most  of  the 
scales  apparently  cycloid,  but  those  of  lateral  line  pectinate.  Origin  of  caudal  slightly  nearer  tip  of 
snout  than  adipose  fin  and  in  front  lA  base  of  ventrals;  adipose  fin  over  middle  of  anal  whose  distance 
from  snout  is  three-fourths  length  of  body;  pectoral  long,  pointed,  its  tip  not  reaching  tips  of  ventrals; 
ventrals  long;  anal  opening  between  ventrals  and  near  their  base. 

Color  in  alcohol:  Pale;  back  and  sides  crossed  by  about  10  rather  broad  dark-brown  bars,  usually 
interrupted  on  the  side,  the  broadest  being  just  back  of  dorsal;  a  broad  one  crossing  front  of  dorsal,  and 
a  narrow  one  at  its  last  rays;  a  large  quadrangular  dark  blotch  on  side  above  and  anterior  to  anal  fin; 
base  of  caudal  dark;  cheek,  opercles,  and  top  of  head  with  some  dark;  snout  pale;  lower  part  of  side, 
especially  between  pectoral  and  ventral,  with  fine  black  specks;  a  few  above  pectoral;  breast  and 
region  between  ventrals  with  numerous  shining  black  specks;  anal  black;  scales  of  belly  with  rows  of 
similar  black  specks;  bases  of  anal  and  ventrals  similarly  marked;  inner  ventral  rays  black;  lower 
part  of  anterior  dorsal  rays  black;  base  of  caudal  with  numerous  dark  specks. 

The  single  specimen  (2.5  inches  long)  which  we  have  agrees  fairly  well  with  the  type  with  which 
we  have  compared  it.  The  lower  jaw,  however,  is  less  projecting  in  our  specimen  and  the  xlorsal  rays 
are  one  fewer.    The  known  specimens  of  this  interesting  species  have  been  taken  as  follows: 


Fiflh  Hawk 
Station. 

U.S.Nat. 
Mils.  No. 

LatN. 

Long.W. 

Depth. 

Albatross 
Station. 

U.S.  Nat. 
Mus.  No. 

Lat.N. 

Off/ 

37  03  20 
36  41  37 
86  20  24 

1  39  56  15 

39  56  45 

Long.  W. 

Depth. 

8761 

877j 

878) 

1043 

1038 

1108 

6070 

26092 

28995 
28976 
31644 

O      f      ft 

Off  Bloc 

38  39  00 
W58  00 
40  02  00 
Mayague 

o     '     n 
i  Island. 

73  11  00 

70  06  00 

70  37  80 

z  Harbor. 

Fms. 

126 

130 
146 
101 
220 

2420 

2424 

2425 

2636 

2637 

43829 
43830 
43831 
/43833 
143834' 
43835 

o     /    // 
74  31  40 
74  42  15 
74  46  30 

70  47  30 
70  50  80 

Fms. 

104    1 
85    1 
119 

157 

156 

It  will  be  observed  that  all  the  specimens  previously  taken  were  obtained  in  the  Gulf  Stream 
southeast  of  Rhode  Island,  in  depths  ranging  from  85  to  157  fathoms.  The  specimen  obtained  by  us  in 
Mayaguez  Harbor  was  taken  from  rocky  bottom  in  the  beam  trawl  and  at  the  greatest  depth  yet 
known  for  the  species. 

Hyphalonedrus  chalybeius  Goode.  Proc.  U.  S.  N.  M.  1880  (Feb.  16, 1881),  48-1,  Gulf  Stream,  off  Block  Island. 
Cfdorophthalmus  chalybeius,  Jordan  &  Evermann,  1.  c.,  542, 1896. 

Family  XXI.  PCECILIID^.     The  Killi-fishes. 

Body  oblong  or  moderately  elongate,  compre«?ed  l:)ehind,  depressed  forward,  covered  with  rather 
large  cycloid  scales,  which  are  adherent  and  r^ularly  arranged.  Lateral  line  wanting  or  represented 
by  a  few  imperfect  pores.  Head  scaly,  at  least  above.  Mouth  terminal,  small,  the  lower  jaw  usually 
projecting;  margin  of  the  upper  jaw  formed  by  the  premaxillaries  only;  premaxillaries  strong, 
extremely  protractile.  Teeth  incisor-like  or  villiform,  sometimes  present  on  vomer,  but  usually  in 
jaws  only;  lower  pharyngeals  separate,  with  cardiform  or  rarely  molar  teeth;  third  upper  pharyngeal 
enlarged,  fourth  wanting  or  united  to  third.  Gill-membranes  somewhat  connected,  free  from  isUimus; 
gillrakers  very  short,  thick.  Branchiost^als  4  to  6.  Pseudobranchise  none.  Dorsal  fin  single, 
inserted  posteriorly,  of  soft  rays  only,  rarely  with  a  single  spine  or  a  rudimentary  spinous  dorsal; 
caudal  fin  not  forked;  ventral  fins  abdominal,  rarely  wanting;  pectoral  fins  inserted  low;  no  adipose 
fin.  Stomach  siphonal  without  pyloric  appendages.  Air-bladder  simple,  often  wanting.  Basis  cranii 
simple  (fide  Cope).  Sexes  usually  unlike,  the  fins  being  largest  in  the  males,  but  in  some  species  the 
females  are  much  larger  in  size.  Many  of  the  species  are  ovovivi parous  or  viviparous,  the  sexes  very 
unlike,  anal  fin  of  male  being  developed  as  an  intromittent  organ,  the  young  well  developeil  at  birth. 

A  large  family  of  brackish  or  fresh- water  fishes  in  southern  Europe,  Asia,  Africa,  and  America, 
some  of  them  occurring  in  bays  and  arms  of  the  sea.  They  are  mostly  of  small  size,  and  the  species  are 
very  difficult  of  determination.  Only  two  species  known  from  Porto  Rico.  This  is  easily  understood 
when  it  is  remembered  that  there  is  so  little  brackish  water  about  this  island. 
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a.  Intestinal  canal  comparatively  short,  little  convoluted;  teeth  little  movable;  bones  of  the  dentary  finnly  con- 

nected; lower  jaw  strong  and  usually  projecting  beyond  upper;  species  chiefly  carnivorous. 

b.  Anal  fin  of  male  similar  to  that  of  female  and  not  modified  into  an  intromittcnt  organ.    Species  oviparous. 

c.  Teeth  all  pointed,  none  of  them  compressed  or  bicuspid  or  tricuspid. 

FUNDULIN*: 

<L  Teeth  in  villlform  bands  or  at  least  in  more  than  one  series. 

e.  Air-bladder  well  developed  (in  all  species  examined);  no  caudal  ocellus. 

/.  Gill-openings  not  restricted  above,  the  opercular  angle  free  from  shoulder-girdle;  body  oblong;  dorsal  various  in 
size  and  insertion Fundulus,  31 

ff.  Gill-openings  restricted,  the  operde  from  upper  root  of  pectoral  upward  being  adnate  to  shoulder-girdle,  body 
short  and  deep Adini  a 

Of.  Air-bladder  wanting;  a  black  ocellus  at  root  of  caudal,  at  least  in  males RrvuLirg 

(UL  Teeth  arranged  in  a  single  series;  dorsal  Inserted  in  advance  of  anal;  mouth  oblique. 

g.  Dorsal  and  anal  fins  short,  each  of  9  to  13  rays Lucani a 

ffg.  Dorsal  and  anal  fins  very  long,  each  of  more  than  20  rays Gikabdinichthys 

CTPRIKODONTniX: 

ec.  Teeth  incisor-like,  notched,  bicuspid  or  tricuspid. 
h.  Ventral  fins  well  developed  (occasionally  lost  through  atrophy);  gill-openings  restricted;  opercle  adnate  above  to 

the  shoulder-girdle. 
L  Incisors  bicuspid,  with  a  band  of  villiform  teeth  behind  them;   body  rather  deep,  vertical  fins  moderately 

developed Characodon 

U.  Incisors  tricuspid,  in  one  row,  with  no  villiform  teeth  behind  them;  body  short  and  deep,  compressed. 

j.  Dorsal  fin  short,  of  10  to  12  rays,  first  ray  slender  and  rudimentary Cyprinodon 

jj.  Dorsal  fin  very  long,  of  16  to  18  rays,  first  ray  developed  as  a  stout,  grrooved  spine Jordanella 

bb.  Anal  fin  in  the  males  placed  well  forward  and  modified  into  a  sword-shaped  intromittcnt  organ   teeth  all  pointed, 
arranged  in  bands.   Species  viviparous  or  ovoviviparous,  the  young  of  large  size  at  birth. 
GAJiBUsnNf: 

k.  Eye  normal,  pupU  not  divided  by  a  partition;  dorsal  inserted  more  or  less  behind  front  of  anal. 

I.  Jaws  not  produced  into  a  beak,  lower  jaw  prominent,  longer  than  upper;  male  fish  much  smaller  than  female. 

«.  Dorsal  finlong,of  14tol6rays;  anal  short Pbeudoxiphophorvs 

mm.  Dorsal  fin  short,  of  6  to  10  rays;  anal  short Gambusi a 

0.  Jaws  produced  into  a  moderate  beak,  much  as  in  Labidesthea;  dorsal  and  anal  short Belonesox 

kk.  Eye  divided  into  two  portions  by  a  horizontal  cross  partition;  vertical  fins  short;  body  elongate Anablefs 

aa.  Intestinal  canal  elongate,  with  numerous  convolutions;  dentary  bones  loosely  joined;  teeth  movable;  species 
chiefiy  mud-eating. 
GooDBixJi: 

n.  Teeth  incisor-like,  all  tricuspid,iu  one  series,  with  a  series  of  villiform  toetli  behind  them;  sexual  characters  unknown, 
the  sexes  probably  alike;  lower  jaw  projecting. 

o.  Fins  small;  scales  large;  form  oblong Goodea 

IVxaun«Jc: 

jm.  Teeth  all  pointed;  anal  fin  in  male  advanced  and  modified  into  an  intromittent  organ;  lower  jaw  short  and  weak. 

Species  ovovivljiarous. 
p.  Teeth  in  a  single  series;  dorsal  and  anal  both  short;  scales  large. 

q.  Dorsal  fin  inserted  in  advance  of  anal Platypoecilus 

qq.  Dorsal  fin  inserted  more  or  less  behind  front  of  anal Hbtebandbia 

pp.  Teeth  in  more  than  one  series. 

r.  Dorsal  inserted  more  or  less  behind  anal;  both  fins  very  small Lebistes 

rr.  Dorsal  inserted  over  or  in  advance  of  anal,  its  rays  much  elevated  in  male. 
«.  Dorsal  fin  short,  of  fewer  than  12  rays. 

L  Teeth  of  inner  series  in  both  jaws  trifid Acropcbcilia 

tf.  Teeth  of  inner  series  in  both  jaws  entire Poccili a,  82 

m.  Dorsal  fin  long,  of  12  to  16  rays. 

».  Caudal  fin  normal,  alike  in  both  sexes,  or  with  the  lower  angle  merely  sharp  in  the  male Mollienisia 

mu  Caadal  fin  in  males  with  its  lower  lobe  much  produced  and  sword-shaped,  in  adult  as  long  as  the  rest  of  the 
body Xiphophoeus 

Oenni  81.  FUHDVLUB  LacdpMe.     Killi-ilihei. 

Body  rather  elongate,  little  elevated,  compressed  behind.  Mouth  moderate,  lower  jaw  projecting. 
Jaws  each  with  two  or  more  series  of  pointed  teeth,  usually  forming  a  narrow  band.  Bones  of  the 
mandible  finnly  united.  Scales  moderate.  Gill-opening  not  restricted  above,  opercle  with  its  margin 
Dot  adnate  to  shoulder-girdle.  Preopercle,  preorbital,  and  mandible  with  mucous  pores.  Dorsal  and 
anal  fins  similar,  small  or  rather  large,  dorsal  inserted  either  in  front  of,  above,  or  behind  front  of 
anal;  ventrals  well  developed.    Air-bladder  present.    Sexes  differing  in  color,  size,  and  development 
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of  fins,  anal  fin  in  the  male  normal.     Intestinal  canal  short.     First  superior  pharyngeal  without  teeth, 
second  with  teeth;  third  and  fourth  coossified,  with  teeth. 

Species  very  numerous,  mostly  American,  inhabiting  fresh  waters  and  arms  of  the  sea.  They  are 
the-  largest  in  size  of  the  cyprinodonta,  and  some  of  them  are  very  brightly  colored.  They  are  oviparous 
and  feed  chiefly  on  animals.  Some  of  them  are  bottom  fishes,  burying  themselves  in  the  mud  of 
estuaries;  others  swim  freely  in  river  channels  and  bays;  still  others  are  **top  minnows,'*  surface 
swimmers,  feeding  on  floating  insects  in  swamps  and  streams. 

a.  Species  with  dontal  fin  moderate  or  rather  large,  of  11  to  17  rays,  it«  insertion  above  or  usually  in  front  of  inser- 

tion of  first  ray  of  anal;  scales  large  or  small.    Free-swimming  species,  not  feeding  at  the  surface,  some  of 
them  often  burying  themselves  in  the  mud  of  bottoms  in  shallow  water. 

b.  Dorsal  fin  inserted  before  origin  of  anal;  branchioetegals  5  or  6. 

FUNDULUS: 

c.  Scales  large,  31  to  38  in  a  lengthwise  series. 

d.  Scales  in  lateral  line  31  to  34,  10  to  12  in  a  cross  series;  body  rather  elongate,  depth  4  to  4.5  in  length;  dorsal  rays 

usually  12. 

e.  Body  without  crossbands;  each  scale  above,  and  especially  posteriorly,  with  a  vertical  purplish  spot  in  the  center, 

dorsal  with  series  of  blackish  dots;  anal  rays  13 punctatus 

ee.  Body  with  crossbands  light  or  dark,  probably  in  both  sexes;  anal  rays  9  to  11. 

/.  Snout  shortish,  shorter  than  eye;  a  black  spot  on  back  before  dorsal;  head  bluntish,  3.5  in  length paUidus 

Xf.  Snout  very  long,  1.6  times  length  of  eye  in  adult;  no  black  spot  before  dorsal;  male  with  an  ocellated  dorsal  spot; 

head  pointed  and  elongate,  3.33  in  body;  branchiostegals  6 simUu 

del.  Scales  in  lateral  line  35  to  38. 
g.  Anal  rays  10  to  12. 
h.  Female  with  two  or  three  black  horizontal  stripes;  male  Mrith  about  12  dark  crossbars  and  a  dor»il  ocellus;  head 

long;  3.75  in  length;  branchiostegals  6 majalis 

hh.  Female  plain  or  with  dark  crossbands  only;  no  black  horizontal  stripes. 
i.  Dorsal  rays  10  or  11. 
j.  Color  greenish;   both  sexes  usually  with  dusky  or  silvery  crossbars  and  pearly  spote,  at  least  on  the  fins  of  the  male; 

dorsal  sometimes  with  an  ocellus;  scales  35  or  36. 
k.  Form  robust,  the  depth  3.66  in  length;  head  3.66;  dorsal  ocellus  faint  or  wanting;  males  with  many  pearly  spots: 

females  nearly  plain keteroHUtts 

kk.  Form  rather  slender,  the  depth  4  in  length;  head  3.25;  dorsal  ocellus  on  female  verj' conspicuous;  pearly  spots  fewer; 

female  banded  or  spotted occUaris 

jj.  Color  greenish;  in  spirits  without  bands  or  spots;  body  deep;  tail  slender;  fins  small /on/tcofa,46 

ii.  Dorsal  rays  12  to  14;  olivaceous,  with  about  15  dark  crossbands hermudse 

gff.  Anal  rays  16  or  17;  dorsal  rays  13  or  14;  upper  lip  thick;  scales  38-15  or  16. 

I.  Form  robust,  the  depth  in  adult  about  3  in  length;  color  uniform  pale-brown;  fins  unspotted robustu9 

U.  Form  rather  slender,  the  depth  4.5  in  length;  color  uniform-brown,  or  slightly  mottled  on  tail;  fins  unspotted;  the 

anal  of  male  black  at  base,  yellow  distally labicUU 

cc.  Scales  comparatively  small,  44  to  48  in  lateral  line;  dorsal  fin  of  13  to  15  rays;  anal  rays  11  to  14 adinia 

bb.  Dorsal  fin  inserted  over  or  slightly  behind  front  of  anal  fin;  branchiostegals  4  or  5;  bright-colored  species  with 

orange  or  brown  spots,  inhabiting  mountain  springs  and  brooks;  scales  about  35,  24  before  dorsal;  body  with 

about  15  well-marked  black  crosstonds,  as  in  Fundulus  similU  or  F.  cingulaiu*,  between  which  this  species  seenis 

to  find  its  place;  fins  plain.    D.  9  or  10;  A.  9 funduloidcs 

Zygonectes: 

aa.  Species  with  dorsal  fin  small,  of  7  to  11  rays,  its  insertion  distinctly  behind  front  of  anal  fin;  small  species  with 

large  scales  (29  to  40);  surface  swimmers,  "  top  minnows,"  seeking  Insects  at  the  surface  of  water. 
m.  Anal  rays  14;  dorsal  rays  8;  scales  31-8;  depth  5  In  length;  olive,  the  body  plain;  dorsal  and  anal  with  dark  cross- 
bands; base  of  caudal  with  round  pale  spots dotrii 

mm.  Anal  rays  8  to  13. 
n.  General  coloration  olivaceous,  either  plain  or  with  pearly  or  orange  spots  paler  than  ground-color,  or  blackish  spots 

not  forming  distinct  series;  no  sharply  defined  black  crossbars  or  longitudinal  black  stripes. 

o.  Anal  rays  12  or  13;  body  slender,  depth  4  to  5  In  length jenkingi 

oo.  Anal  rays  8  to  11;  scales  rather  large,  about  33  to  35-10;  depth  about  4  in  length;  anal  rays  8  to  11;  head  3.25  to  3.5 

in  length pult*creus 

nn.  General  coloration  olivaceous,  with  a  single  black  lateral  stripe  from  head  to  tail;  body  stout,  depth  3.33  in  len^h; 

sides  silvery,  with  black  lateral  shade  above  silvery  part.    D.  11;  A.  11;  scales  31-10 mdapleurus 

46.  Fundulus  fonticola  Guvier  &  Valenciennes. 

D.  11;  A.  12;  B.  5;  scales  37.  Body  plump,  with  long  caudal  peduncle.  Head  broad,  little 
depressed;  tail  slenderer  and  body  deeper  than  in  FundtUus  heteroclihis;  dorsal  inserted  in  front  of 
anal;  dorsal  and  caudal  small  and  rounded,  anal  high  and  pointed,  paired  fins  short.  Teeth  in  broad 
bands,  outer  little  enlarged.  Uniform  green,  apparently  without  spote  or  band  in  spirite.  (Color 
entirely  lost  in  the  original  type.)     Length  2  inches. 
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Known  only  from  mountain  springs  in  Porto  Rico;  hen*  <lef»oribed  from  the  original  type,  the 
only  known  example,  as  the  other  specimens  possessed  by  Cuvier  &  Valenciennes  l)elong  to  a  species 
of  Gamlfwna.     This  species  was  not  obtained  by  us,  but  is  recorded  from  Porto  Rico  by  Poey. 

PunduluB /unticola  Cuvier  «fe  Valenciennes,  Hist.  Nat.  Polas.,  XVIII,  198, 1846,  Porto  Rico;  Poey,  Fauna  Puerto-Rlquefia, 
342, 1881;  Jordan  &  Evermann,  I.  c,  648, 1896. 

Genus  82.  P<EOILIA  Bloeh  4  Schneider. 

Body  oblong,  often  rather  deep;  mouth  small,  transverse,  with  weak  jaws;  teeth  small,  in  narrow 
bands,  the  outer  series  in  each  jaw  being  usually  enlarged,  curved,  movable,  and  with  brown  tips; 
lower  jaw  not  prominent,  bones  movable.  Scales  lai^.  Dorsal  fin  rather  small,  of  7  to  11  rays;  anal 
fin  short,  in  female  nearly  opposite  dorsal,  in  males  advanced  and  modified  into  a  swoni-shaped  intro- 
mittent  organ.     Vertebrae  about  28.     Intestine  long. 

Numerous  species,  mud-eating  and  viviparous,  inhabiting  the  West  Indies,  Mexico,  and  South 
America.  The  genus  differs  from  MoUieniMa  only  in  the  smaller  size  of  the  dorsal,  which  usually  has 
9  or  10  rays  and  is  nearly  opposite  the  anal  in  the  female,  but  behind  it  in  the  male. 

a.  Scales  very  large,  23  to  25  in  a  lengthwise  series;  coloration  plain;  dorsal  and  anal  dotted. 

b.  Dorsal  rays?;  anal  rays  8;  coloration  plain,  fins  dotted iHiHpara,  47 

bb.  Dorsal  rays  9;  anal  rays  8 ffiUi 

aa.  Scales  moderate,  28  to  32  in  a  lengthwise  series. 

c.  Base  of  caudal  with  a  black  ocellus pavonina 

cc.  Base  of  caudal  without  distinct  black  ocellus. 

d.  Dorsal  and  anal  each  with  10  or  11  rays;  scales  30  to  32,-10;  depth  3  to  3.33  in  length;  side  with  two  rows  of  black 

dots ritfato 

dd.  Dorsal  with  7  to  11  rays;  anal  rays  6  to  9. 

e.  Body  rather  robust,  depth  in  adult  more  than  one-fourth  length mextcana; 

thermaUs;  chiaoyeMis;  petenentis:  aphcnopa;  davil;  boucardt:  vandepottU  dominieentU:  metanogaster;  gpilurw 
ee.  Body  ratiier  elongate,  depth  in  adult  not  more  than  one-fourth  length donffcUa 

47.  PoBcilia  vivipara  (Bloch  A  Schneider). 

Hewl  3.6;  depth  3.5;  eye  3.5;  snout  4.2;  interorbital  1.8;  D.  7;  A.  8;  scales  25,-8. 

Body  stout,  compressed  posteriorly;  head  depressed,  flat;  mouth  small,  jaws  weak,  lower  pro- 
jecting; teeth  small,  in  a  narrow  band  in  each  jaw,  outer  series  greatly  enlarged,  curved,  movable,  tips 
brown,  those  of  inner  series  of  short,  blunt  papillae;  greatest  width  of  body  at  pectorals  about  1.2  in 
head;  caudal  peduncle  greatly  compressed  7  or  8  times  in  its  least  depth;  origin  of  dorsal  fin  in  female 
pomewhat  posterior  to  that  of  anal,  a  little  nearer  snout  than  tips  of  caudal  fin;  dorsal  and  anal  fins 
small,  the  rays  short;  pectorals  and  ventrals  short;  scales  large;  intestinal  canal  long  and  convoluted. 

Color,  olivaceous,  paler  below;  borders  of  scales  brownish;  a  dark  l)ar  ac^ross  anterior  part  of 
opercle,  meeting  its  fellow  below;  dorsal  fin  with  a  broad  black  bar,  plainest  on  posterior  rays,  some- 
times not  evident  on  anterior  rays;  caudal  with  many  fine  dark  specks,  faint  traces  of  two  dark  crossbars; 
an  irregular  black  blotch  on  base  of  upper  caudal  rays  and  a  similar  one  on  lower,  these  sometimes 
indistinct.  The  males  differ  somewhat  from  the  females  in  color.  The  black  at  the  base  of  the  caudal 
is  more  distinct,  and  the  body  is  crossed' by  some  10  or  12  indistinct  brownish  bars. 

The  male  also  differs  from  the  female  in  having  the  anterior  rays  of  the  anal  modified  into  a  long,- 
somewhat  curved  intromittent  organ,  the  length  of  which  is  usually  about  equal  to  length  of  head;  the 
anal  is  situated  much  farther  forward,  its  origin  being  nearer  tip  of  snout  than  base  of  caudal;  the 
ventrals  are  also  much  lengthened,  about  1.3  in  head. 

This  little  fish  has  been  recorded  from  Brazil,  Guiana,  and  Martinique.  It  was  found  near  Ponce 
and  Fajardo  and  at  Arroyo  and  Hucares.  At  the  latter  place  422  specimens  were  obtained  February 
14  in  a  small  brackish-water  lagoon,  where  it  was  associated  with  IJormiiatormficulatus  Rnd  the  young  of 
TitrjHm  allcmticus.  They  most  frequented  the  shallow  water  along  the  edges  of  the  lagoon,  where  they 
swarmed  in  great  numbers  and  were  easily  caught  in  a  small  hand-net.  Of  the  422  examined  only  34 
were  males.  The  largest  females  are  about  2  inches  in  total  length,  the  males  about  1.44  inches.  At 
Fajardo  71  were  taken,  of  which  only  one  was  a  male.  These  were  evidently  adults,  some  being  3 
inches  long  and  most  of  them  over  2  inches.'    Some  of  the  females  contained  well-developed  young. 

Ptzrtlia  vivipara  Bloch  &  Schneider,  8y«t.  lohth.,  462.  pi.  86,  fig.  2. 1801,  Surinam:  Jordan  <Si  Evermann,  1.  c,  691,  1896. 
PaeOia  titrinamtMU  Cuvier  &.  Valenciennes,  Humboldt,  Obflerv.  Zool..  II,  158. 1817.  Surinam. 
P^cUia  9chncidai  Cuvier  <&  Valenciennes,  Hist.  Nat.  Polss.,  XVIII,  135, 1846,  Surinam. 

f.  C.  B.  1900—7 
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Family  XXIL  £SOClDi€.     The  Needle-fishes. 

Body  elongate,  very  slender,  eomprespod  or  not,  covered  with  small  thin  scales.  1>ateral  line 
very  low,  running  as  a  fold  alongside  of  belly.  Botli  jaws  produced  in  a  beak,  the  lower  jaw  the 
longer,  very  much  the  longer  in  the  young,  which  resemble  fleniiramphuH ;  maxillarie^  gn)wn  fast  to 
premaxillaries;  each  jaw  with  a  band  of  small,  sharp  teeth,  besides  a  series  of  longer,  wide-set,  sharj), 
conical  teeth.  No  finlets.  Dorsal  fin  opposite  anal,  both  fins  rather  long.  Air-bladder  present. 
Lower  pharyngeals  imited  to  form  a  long,  slender,  narrow  plate,  with  fiat  surface,  covered  with  small, 
pointed  teeth;  upper  pharyngeals  distinct,  the  third  pair  little  enlarged,  each  with  some  15  moderate, 
unequal  pointed  teeth  ( Ti/losurm  marhius);  fourth  pair  well  developed,  with  similar  teeth,  but  without 
anterior  processes.     Vertebne  numerous,  with  zygapophyses.     Ovary  single. 

VoracMous,  carnivorous  fishes,  bearing  a  superficial  resemblance  to  the  gar  pikes;  found  in  all 
warm  seas,  sometimes  entering  rivers. 

This  family  contains  4  genera,  only  2  of  which  (Tylomms  and  Athlennes)  are  found  in  our  waters, 
and  only  the  first  is  represented  in  Porto  Rico;  the  species  are  about  50,  the  majority  of  them  American. 
Their  habits  are  ordinarily  much  like  those  of  the  pike,  but  when  startled  they  swim  along  the  surface 
with  extraordinary  rapidity,  often  leaping  above  the  water  for  short  distances.  When  thus  leaping 
the  large  species  of  the  tropics  are  sources  of  danger  to  incautious  fishermen,  sometimes  piercing  the 
naked  abdomen  of  the  savages.  Most  of  them  are  good  food-fishes,  but  the  green  color  of  the  bones 
of  the  larger  species  often  causes  them  to  be  avoided,  for  no  good  reason. 

a.  Gillrakers  none:  no  teeth  on  vomer;  dorsal  and  anal  elevated  in  front;  caudal  fin  lunate. 

6.  Body  subterete  or  slightly  compressed,  its  breadth  more  than  two-thirds  its  greatest  depth TYLosimus,  38 

66.  Body  much  compressed,  its  breadth  not  half  its  greatest  depth Atulbnnes 

Genu  88.  TTL0SUBU8  Coeoo.     The  Honnd-ilshee. 

Body  elongate,  very  slender,  not  much  compressed.  Both  jaws  prolonged  into  a  beak,  lower  jaw 
somewhat  the  longer,  much  the  longer  in  young  fishes,  the  very  young  resembling  HemiramphuH. 
Each  jaw  armed  with  a  band  of  small,  sharp  teeth,  beside  which  is  a  series  of  longer,  wide-set,  sharp, 
conical,  unequal  teeth;  no  teeth  on  vomer  or  palatines.  Scales  small,  thin;  lateral  line  running  alon^ 
the  side  of  the  belly,  l)ecoming  median  on  the  tail.  No  finlets.  Dorsal  fin  more  or  less  elevate<l 
anteriorly;  caudal  fin  short,  unequally  lunated  or  forked;  pectorals  mo<ierate;  ventrals  small,  inserted 
behind  the  middle  of  the  body.     Gillrakers  ol)solete.     Bones  usually  more  or  leas  green. 

This  genus  contains  numerous  species  of  comparatively  large  size.  Voracious  fishes,  chiefly  Amer- 
ican, one  species  crossing  to  Europe,  some  of  them  entering  rivers. 

a.  Month  capable  of  being  nearly  or  quite  closed,  upper  jaw  not  conspicuously  arched  at  base. 

6.  Caudal  peduncle  compressed,  deeper  than  broad,  without  trace  of  keel  along  the  lateral  line;  no  fold  of  skin  acroffi 

preopercle;  caudal  subtruncate,  the  lower  lobe  somewhat  produced;  sides  with  a  bluish-silvery  band;  species 

of  small  size,  with  scales  and  bones  not  green. 

c.  Scales  comparatively  large,  nbout  85  before  the  dorsal  fin,  and  about  7  or  8  rows  on  the  cheek;  body  robust,  depth 

about  6  in  head;  coloration  pale,  dorsal  and  caudal  brick-red  In  life;  lateral  stripe  narrow  for  its  entire  length: 

no  scapular  blotch notnl  wt 

cc.  Scales  small,  140  to  160  before  dorsal  fin,  about  12  rows  on  the  cheek;  body  slender;  ventrals  inserted  at  a  point 
nearer  cheeks  than  base  of  caudal;  fins  without  red;  lateral  stripe  broadened  below  dorsal  fin. 

d.  Body  very  slender,  depth  7  in  head,  which  is  2.83  in  body;  eye  moderate,  2.38  to  2.76  in  postorbital  part  of  head:  no 

distinct  notch  in  the  temporal  ridge;  maxillary  not  entirely  concealed  by  preorbital.    D.  i,  15;  A.  i,17;  scales 

in  lateral  line  225 (twiurte,  48 

dd.  Body  less  slender,  depth  6  in  head,  which  is  2.9  in  body;  eye  large,  2.2  in  postorbital  part  of  head;  a  distinct  notch 
on  temporal  ridge  close  behind  eye;  maxillary  almost  entirely  concealed  by  the  preorbital.    D,  i,  15;  A.  i,  17; 

scales  in  lateral  line  200 euryopm 

66.  Caudal  peduncle  very  much  depressed,  wider  than  deep,  but  without  trace  of  keel.  Head  2.66  in  length;  eye  2.5  in 
postorbital  part  of  head;  maxillary  nearly  concealed  by  preorbital;  body  subterete;  snout  very  nearly  twice 
length  of  rest  of  head;  brownish  above,  silvery  below,  a  bluish  lateral  stripe  edged  below  with  black  and 

yellowish;  scales  not  very  small.    D.  16;  A.  17 diploUrnia 

666.  Caudal  peduncle  more  or  less  depressed,  or  at  least  with  a  more  or  less  developed  dermal  keel  along  the  lateral 
line;  scales  and  bones  more  or  less  green, 
c  Dorsal  and  anal  fins  short,  each  of  14  to  18  rays,  anal  larger  than  dorsal  and  beginning  farther  forward;  last  rays 
of  dorsal  and  anal  low;  jaws  slender,  about  twice  as  long  as  rest  of  head,  no  fold  of  skin  across  preopercle. 
/.  Eye  very  small,  4  to  6  in  postorbital  part  of  head;  caudal  keel  sharp,  color  black;  body  and  tall  much  depressed, 
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ff.  Eye  moderate,  2  to  3.25  in  postorbftal  part  of  head. 

g.  Caudal  fin  forked;  caudal  keel  sharp,  broad,  and  conspicuouH;  t5>p  of  head  flat,  striated,  without  median  groove; 
DOse  of  upper  jaw  much  depressed:  maxillary  entirely  hidden  by  preorbital;  teeth  very  small;  ventral  fin  mid- 
way between  eye  and  caudal;  scales  not  very  small.    D.  i,  13:  A.  i,  IH anlrif/a,  49 

ff*j.  (!audal  fin  unequally  lunate,  the  emarginati«in  not  deep,  the  lower  rays  moderately  producetl:  scales  very  small; 
sides  with  a  silvery  lateral  stripe;  caudal  keel  not  very  conspicuous,  not  black;  top  of  head  with  median  groove, 
maxillary  not  entirely  concealed  by  preorbital;  ventral  inserted  midway  l>etween  preopercle  and  base  of 
caudal.  Species  of  moderate  size,  with  the  scales  and  lK)nes  more  or  less  green. 
A.  Eye  moderate,  2.5  In  postorbital  part  of  head;  pectorals  not  black  posteriorly.  D.  i,  15;  A.  i,  17;  lateral  line  300;  a 
dark  bar  on  operele marmus 

hh.  Eye  small,  ?."5  in  postorbital  part  of  head.    D.  13  or  14;  A.  15  or  16;  pectoral  pale almeida 

ee.  Dorsal  and  anal  fins  long,  each  of  17  to  25  rays,  last  rays  of  dorsal  fin  more  or  less  elevated  in  the  young,  becoming 

lower  in  adult;  caudal  keel  rather  strong,  black;  one  or  more  folds  of  skin  across  edge  of  preopercle;  caudal 

fin  deeply  emaiginate  or  unequally  forked.    Ventrals  inserted  midway  between  base  of  caudal  and  middle  of 

eye.    Species  of  large  size,  with  scales  and  bones  green;  no  distinct  lateral  8trip>e. 

t.  Beak  short  and  very  strong,  its  length  1.5  to  1  .i-S  times  length  of  rest  of  head;  body  comparatively  robust,  depth  more 

than  one-fifth  length  of  head. 
j.  Dorsal  fin  long,  its  rays  i,21  to  i,24;  anal  rays  i,22  to  i,24;  insertion  of  dorsal  almost  opposite  that  of  anal;  snout 
longer,  1 .66  to  1.83  length  of  rort  of  head;  lateral  line  about  360 raphidoma, 50 

jj.  Allied  to  T.  rapMdomd,  but  Insufficiently  characterized gateatun 

a.  Beak  strong,  but  more  elongate,  about  twice  length  of  rest  of  head;  dorsal  beginning  behind  front  of  anal;  greatest 
depth  of  body  about  two-thirds  length  of  pectoral.    D.  i,  23;  A.  i,  21;  lateral  line  380;  no  lateral  stripe acm 

aa.  Mouth  not  closing  completely,  upper  jaw  arched  at  base;  lobes  of  dorsal  and  anal  low,  the  last  rays  elevated:  eye 
very  large,  2.1  In  head;  scales  small,  green.    D.  24;  A.  22;  a  bluish  lateral  band caribbxus 

48.  Tylosurus  timucu  (Walbaum).     **  Agujon.^^ 

Head  2.75;  depth  7;  eye  moderate  2.33  to  2.75  in  postorbital  part  of  head;  scales  small,  225,  about 
150  before  dorsal:  D.  15;  A.  17.  Body  very  slender,  subterete;  caudal  peduncle  not  keeled;  ventrals 
inserted  nearer  cheeks  than  base  of  caudal.  No  distinct  temporal  notch;  maxillary  not  entirely 
concealed.  Scales  and  bones  not  green.  Greenish;  a  silvery-bluish  lateral  band,  widened  below 
dorsal;  no  scapular  spot     Length  IJ  feet.     Florida  Keys  to  Brazil;  not  rare. 

Found  by  us  at  San  Juan.  Palo  Seco,  and  Hucares,  and  doubtless  occurring  everywhere  about  the 
island.    By  the  natives  all  the  species  of  Tylosurus  are  known  as  "agujon." 

Thnucu  or  Ptixe  agulha,  Marcgrave,  Plsc.  Brasil.,  168, 1648,  Brazil. 

Etox  Umucu  Walbaum,  Artedi  Pisclum,  III,  295, 1792,  Brazil;  after  Marcgrave. 

BeUme  mbtruncata  Poey,  Memorias,  II,  296, 1861,  Havana. 

Bfkme  deprctsa,  Poey,  Memorias,  II,  296, 1861,  Havana. 

TVfontnuf  mgitta  Jordan  &  Gilbert,  Proc.  U.  8.  N.  M.  1884,  26,  Key  West. 

Tiflosunu  limucuy  Jordan  &  Evermann,  1.  c.,  711, 1896. 

49.  Tylosurus  ardeola  (Cuvier  &  Valenciennes).     *^  Agujon.** 

Head  3.75;  depth  8  in  head;  eye  7;  lower  jaw  from  eye  4  in  eye  (upper  jaw  broken  in  our 
specimen);  interorbital  equal  to  eye;  D.  13;  A.  17.  Body  very  slender;  head  broad  and  flat,  much 
broader  than  in  a  specimen  of  T.  timucu  of  same  size;  upper  jaw  depressed;  preorbital  completely  cov- 
ering maxillary;  teeth  small  and  weak;  no  fold  of  skin  on  operele;  caudal  peduncle  depressed,  with 
a  strong  sharp  keel;  scales  moderate,  about  150  before  dorsal;  origin  of  dorsal  decidedly  behind  that 
of  anal;  caudal  unequally  lunate,  lower  lobe  the  longer;  ventrals  midway  between  eye  and  caudal. 

Oar  collection  contains  a  specimen  of  Tylosurus,  13  inches  long,  obtained  at  Isabel  Segunda,  which 
we  are  not  able  to  identify  with  certainty.  It  is  much  emaciated  and  starved  in  appearance,  with 
very  short  jaws,  which  have  probably  been  broken.  It  seems  to  agree  with  the  brief  description 
given  by  Cuvier  <fe  Valenciennes  of  their  Belone  ardeola  and  also  of  their  B.  cigoneUa,  the  type  of  which 
came  from  Porto  Rico. 

B^iane  ardeola  Cuvier  &  Valenciennes,  Hist.  Nat.  PoIsb.,  XVIII,  425, 1846,  Martinique. 

Belone  cigoneOa  Cuv.  &  Val.,  Hist.  Nat.  Poiss.,  XVIII,  436, 1846*  Porto  Rico;  Poey,  Fauna  Puerto-Riquefia,  337, 1881. 

TviofwruB  ardeola^  Jordan. <&  Evermann,  1.  c,  713, 1896. 

50.  Tylosunis  raphidoma  (Ranzani).     ^^Agujon*';  Hound-fish. 

D.  21  to  24;  A.  22  to  24;  scales  350.  Caudal  keel  rather  strong,  black;  one  or  more  folds  of  skin 
arroes  edge  of  preopercle.  Body  robust,  little  compressed,  its  greatest  breadth  a  little  more  than  two- 
thirds  greatest  depth;  caudal  peduncle  slightly  depressed,  a  little  broader  than  deep,  with  a  slight 
black  dermal  keel.     Head  broad,  interorbital  space  nearly  two- thirds  length  of  postorbital  part  of 
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head,  with  a  broad,  shallow,  nearly  naked  median  groove,  which  is  wider  behin«l  and  forks  at  nape. 
Supraorbital  bones  with  radiating  strise.  Jaws  unusually  short,  stiff,  strong,  rapidly  tapering  forwanl; 
large  teeth  of  jaws  very  strong,  knife-shaped.  Upper  jaw  from  eye  about  1.75  times  as  long  as  the 
rest  of  head.  Eye  large,  7  in  snout,  2.66  in  postorbital  part  of  head,  and  1.8  in  interorbital  width. 
Maxillary  entirely  covered  by  preorbital.  Cheek  densely  scaled;  opercle  mostly  naked  except  along 
the  anterior  margin.  Scales  of  body  minute,  especially  above.  Dorsal  fin  low  posteriorly,  height  of 
its  anterior  lobe  equaling  that  of  anal,  or  length  of  postorbital  part  of  head,  its  longest  ray  two-fifths 
the  base  of  fin;  last  rays  of  dorsal  and  anal  much  elevated  in  young;  caudal  lunate,  its  lower  lobe 
nearly  half  longer  than  upper;  middle  rays  about  as  long  as  eye.  Ventrals  inserted  midway  between 
base  of  caudal  and  middle  of  eye,  their  length  a  little  less  than  that  of  pectoral  and  equal  to  post- 
orbital part  of  head;  insertion  of  anal  opposite  that  of  dorsal. 

Green,  silvery  below;  no  lateral  stripe;  pectoral   and  dorsal  blackish;  scales  and  bones  green. 

This  species  reaches  a  length  of  3  to  5  feet,  and  is  generally  abundant  in  the  West  Indies  from  the 
Florida  Keys  to  Brazil,  the  young  occasionally  reaching  northward,  having  been  reported  by  Dr.  Bean 
from  Ocean  City,  N.  J.  It  is  the  most  common  species  of  the  genus  in  Porto  Rico,  having  been  obtained 
at  San  Juan,  Mayaguez,  Ensenadadel  Boqueron,  Isabel  Segunda,  and  Culebra.  It  is  a  vigorous  fish  and 
sometimes  dangerous  in  its  leaps  from  the  water. 

BeUme  raphidoma  Ranzani,  Nov.  Comm.  Ac.  Nat.  Sci.  Inst.  Bonon.,  V,  1842,  369,  pi.  87,  fig.  1,  Brazil. 

Bflont  gerania  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  XVIII,  437, 1846,  Martinique. 

Belone  cra&sa  Poey,  Memorias,  II.  291,  1861,  Cuba;  Poey,  Fauna  Puerto-Riquefia,  337,  1881;  Stahl,  1.  <•.,  79  and  166, 1883. 

Belone  nidaiiochira  Poey,  Memorias,  II,  294, 1861,  Havana. 

Tylomrus  gladius  Bean,  Proc.  F.S.N.M.  1882,239  and  430,  Pensacola. 

TylosurM  raphidoma,  Jordan  &  Evermann,  1.  c,  716, 18%. 
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Flo.  17. —  Tyloftiniig  raphidoma. 

Family  XXlll.  HEMIRAMPHII)^.     The  Balaos. 

Body  elongate,  more  or  less  compressed,  covered  with  large  cycloid  scales;  upper  jaw  short, 
lower  jaw  various,  sometimes  much  produced,  the  toothed  portion  at  base  fitting  against  the  toothed 
premaxillaries;  teeth  equal,  mostly  small  and  tricuspid;  maxillaries  anchylosed  to  premaxillaries. 
Gillrakers  long.  Caudal  fin  rounded,  or  forked;  if  forked,  the  lower  lobe  the  longer.  Anal  fin  modi- 
fied in  the  viviparous  species  {Zenarchoplerus)^  unmodified  in  the  others  and  usually  similar  to  dorsal; 
no  finlets;  air-bladder  large,  sometimes  cellular.  Third  upper  pharyngeal  on  each  side  much  enlarged, 
solidly  united  with  its  fellow  to  fonn  an  oval  plate,  with  slightly  convex  surface  and  covered  with 
blunt  tricuspid  teeth ;  this  is  about  as  large  as  the  united  lower  pharyngeals  and  fits  into  the  cavity  of 
the  latter;  fourth  upper  pharyngeal  wanting  or  grown  fast  to  third;  lower  pharyngeal  lai^,  thick, 
triangular,  with  concave  surface.  Vertebrse  about  50.  (Characters  verified  in  Hemirampkus  browni, 
Hyporamphus  roherti^  and  Chriodorus  atherinoides. ) 

Herbivorous  fishes  of  warm  seas;  mostly  shore  species;  a  few  pelagic.  They  feed  chiefly  on  green 
algse,  and,  like  the  related  forms,  swim  at  the  surface,  occasionally  leaping  into  the  air.  Size  rather 
small,  about  a  foot  in  length. 

a.  Lower  jaw    bluntish,  not  at  all    produced;   teeth  rather  large;  the  pectorals    and  ventrals  moderate;  shore 

fishes ^ Chriodoriis 

aa.  Lower  jaw  acute,  longer  than  upper,  or  more  or  less  produced;  teeth  small;  species  oviparous,  anal  fln  in  the  male 
not  modified,  caudal  fin  unequally  lunate. 

b.  Lower  jaw  produced  in  a  long  pointed  beak,  usually  longer  than  rest  of  head. 

c.  Body  moderately  compressed;  pectoral  moderate;  shore  fishes. 

d.  Air-bladder  simple;   sides   of   body   more   or   less   convex;    ventrals   inserted  anteriorly,   far  in  advance  of 

dorsal H YPORHAMPHrs,  34 

dd.  Air-bladder  cellular;  sides  of  body  nearly  vertical  and  parallel;  ventrals  Inserted  posteriorly,  not  far  before 

dorsal H  emirampr ds,  35 

cc.  Body  very  slender  and  compressed,  more  or  less  band-like;  pectoral  fins  very  long,  ventral  very  short,  inserted 

posteriorly;  pelade  specif  , . , , , Euleptorhamphus 
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Oenni  84.  HTPOBHAMPHXrS  GUI.     The  Half-beaki. 

Body  e^Dngate,  moderately  compressed,  sides  of  Ixxiy  not  vertical,  but  more  or  less  convex;  the 
dorsal  outline  parallel  with  that  of  belly.  Upper  jaw  short;  lower  jaw  prolonged  into  a  slender  beak, 
lx)rdered  with  membrane;  the  beak  shorter  in  the  young;  premaxillaried  forming  a  triangular  plate, 
the  teeth  of  which  fit  against  the  toothed  portion  of  mandible;  maxillaries  joined  to  premaxillariee. 
Teeth  feeble,  mostly  tricuspid.  Gillrakers  rather  long.  Head  covered  above  with  lai^,  shield-like 
scales.  Scales  large,  deciduous.  No  finlets;  caudal  more  or  less  forked,  lower  lobe  the  longer;  dorsal 
and  anal  similar,  opposite  each  other,  not  modified  in  male;  last  ray  of  dorsal  usually  short;  ventrals 
small,  inserted  well  forward,  nearly  midway  between  opercle  and  base  of  caudal.  Air-bladder  large, 
simple,  not  cellular.  Young  with  lower  jaw  short.  Side  in  our  species  with  a  distinct  silvery  band, 
as  in  Atherina.     Oviparous. 

Species  numerous  in  all  warm  seas,  going  in  large  schools,  but  usually  remaining  near  the  shore, 
feeding  chiefly  on  green  algae. 

a.  Length  of  mandible  from  tip  of  upper  Jaw  les8  than  rest  of  head  in  adult  (longer  in  young) :  body  rather  Btout; 

D.16;  A.16 unif(ueiaJbu,bX 

aa.  Length  of  mandible  from  tip  of  upper  jaw  not  less  than  rest  of  head,  at  all  ages,  much  greater  in  adult;  body 
more  slender.    D.14;  A.  15 fvberU 

51.  Hyporhamplius  unifasciatus  (Ranzani).     ^^BaLaju^^;  Escribano, 

Head  4.6;  depth  6.8;  eye  4;  snout  2.8;  maxillary  3.2;  mandible  3;  interorbital  3.6;  D.  14  or  16; 
A.  14  to  16;  pectoral  1.6;  ventral  3.2;  lower  lobe  of  caudal  1.1;  scales  52. 

Bo<iy  elongate,  not  greatly  compressed,  sides  not  parallel,  back  wider  than  belly;  lower  jaw 
produced  into  a  long  beak  which,  from  tip  of  upper  jaw,  is  shorter  tlian  rest  of  head,  this  character 


Pig.  is.— Hyporhamphua  unifasciatus. 

separating  the  species  from  H.  roberti,  in  which  at  all  ages  the  mandible  from  tip  of  upper  jaw  is  at 
least  as  long  as  head  and  in  adults  much  longer;  dorsal  and  anal  fins  completely  scaled,  the  anterior 
rays  produced  but  not  falcate;  lower  lobe  of  caudal  the  longer;  lateral  line  running  very  low,  close  to 
ventral  fin,  demarcating  side  from  belly. 

Color  in  life:  Back  pale-olive  or  greenish ;  scales  with  dark  punctulations  forming  a  streak  near 
border;  3  narrow  distinct  black  lines  along  middle  of  back  from  occiput  to  dorsal  fin,  the  median  one 
faunteet;  dorsal  and  anal  pale,  dusky-tipped;  caudal  pale,  dark-edged;  fleshy  tip  of  beak  red;  a  distinct 
silvery  lateral  band,  about  as  wide  as  eye,  from  upper  part  of  base  of  pectoral  to  base  of  caudal.. 

The  balyhoo  is  very  common  in  the  West  Indies,  ranging  from  Key  West  to  Rio  de  Janeiro,  and 
is  considerably  used  for  food;  it  often  leaps  from  the  water  and  swims  in  schools,  skimming  along  the 
surface,  43  examples,  4  to  lOi  inches,  from  San  Antonio  Bridge,  San  Juan  market,  Boqueron,  Ponce, 
Hocares,  and  Isabel  Segunda. 

Hendrhamphtu  un^faaciatus  Ranzani,  Nov.  Comm.  Ac.  Sci.  Bonon.,  V,  1842, 326,  Brazil. 

?  Hottirhamphus  picarti  Cuvler  &  Valenciennes,  Hist.  Nat.  Poiss.,  XIX, 25, 1846,  Algiers. 

Hemirhamphxu  riehardl  Cuvler  &  Valenciennes,  Hist.  Nat.  Poiss.,  XIX,  26, 1846,  AntUles:  Cayenne:  Babia:  Rio  de  Janeiro 

ifyporamphtu  IriaupidcUus  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1859, 131,  Barbados. 

Henarhantphua/agciatus  Poey,  Memorias,  II,  299, 1861,  Cuba;  not  of  Sleeker. 

Uemirhampku»  poey  I  GQnther,  Cat.,  VI,  262, 1866,  Cuba;  after  Poey. 

Hyporhampktu  unifaseiatus,  Jordan  &  Evermann,  1.  c,  720, 1896. 

Oenns  86.  HEMIBAMPHnB  Cnyier.    The  Balaos. 

Body  more  robust  than  in  Hyporhamphua  and  different  in  form,  the  sides  of  body  being  compreflBed 
aod  nearly  vertical  and  parallel.  Head  and  jaws  as  in  Hyporhamphus,  Dorsal  longer  than  anal  fin  and 
inserted  farther  forward,  its  last  ray  more  or  less  produced  in  American  species.  Ventral  fins  small  and 
inserted  well  backward,  much  nearer  base  of  caudal  than  gill-opening.    Air-bladder  cellular  with  many 
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partitions  (in  //.  hrowni).     Species  probably  numerous,  but  most  of  them  have  not  been  examined  as 
to  the  characters  which  separate  this  genus  from  Hyporhamphus, 

a.  Upper  lobe  of  pectoral  orange  In  life;  length  of  pectoral  scarcely  greater  than  depth  of  body.    D.  14;  A.  12;  Rcalefl 

53 brasUieims.  52 

aa.  Upper  lobe  of  caudal  dull-bluish  in  life;  scales  rather  smaller;  length  of  pectoral  one-fifth  greater  than  depth  of 
body bakio 

52.  Hemirliampliiis  brcwiliensis  (Linnaeus).     **Balaju^\'  Balxio;  Escribano. 

Head  4.2;  depth  6.2;  eye  3.8;  snout  2.9;  maxillary  3.6;  mandible  3;  interorbital  3.9;  D.  L3  or  14; 
A.  12  or  13;  pectoral  1.5;  ventral  3.1;  lower  lobe  of  caudal  1.1;  scales  53. 

Body  much  elongate,  evenly  compressed,  the  sides  parallel,  so  that  a  cross  section  of  the  body  is 
nearly  rectangular;  mandible  produced  into  a  very  long  beak,  longer  than  head,  and  ending  in  a  fleshy 
tip;  upper  jaw  not  produced.     Lower  lobe  of  caudal  the  longer. 

Color  in  life:  Back  uniform  dark-greenish,  the  scales  very  slightly  paler  on  e<lge8;  top  of  head  like 
back;  upper  lobe  of  caudal  yellow,  lower  olivaceous,  the  inner  edge  of  both  lobes  dark;  green  color  of 
the  back  ceasing  abruptly  at  level  of  middle  of  base  of  caudal  and  upper  edge  of  base  of  pectoral;  sides 
and  under  parts  silvery  white.  The  yellow  on  caudal  and  the  orange  on  tip  of  beak  are  color  markings 
that  distinguish  it  from  Hyporhamphxts  unifasdatus  or  rotterti. 

Very  common;  e<iible;  its  distribution  and  habits  similar  to  Hyporhamphus;  14  specimens,  9  to  14 
inches,  from  San  Antonio  Bridge,  Aguatlilla,  Mayaguez,  Boqueron,  and  Fajardo;  2  from  San  Geronimo. 


Fig.  19.—J£emirhamphm  hra&ilieiisU. 

Emx  maxilla  inferior e  producta,  Browne,  HLst.  Jamaica,  443, 1756,  Jamaica. 

Esoz  hrasiliensis  Linna'us,  Syst.  Nat.,  ed.  X,  314, 1758,  Jamaica;  after  Brovme. 

Heinirhamphus  mnrginahm  Le  Sueur,  Jour.  Ac.  Nat.  Sci.  Phila.,  II,  1823,  135,  Lesser  Antilles;  not  of  Porskil. 

Hemirhamphns  broutii  Cuvicr  &  Valenciennes,  XIX,  13,  1846,  Ouadaloupe;  Martinique. 

HemirhamphiiJ!  pleii  CuyicT  A,  Valenciennes,  Hist.  Nat.  Pois.s.,  XIX,  19,  1846,  Martinique;  Santo  Domingo. 

Macrognaihus  breviroslrvt  Gronow,  Cat.,  148,  1854,  Jamaica;  after  Browne. 

Hemirhamphus  filamenioims  Foey,  Mem.,  II,  297, 1861,  ('uba;  Poey,  Fauna  Puerto- Riquefla,  337, 1881;  Stahl.l.  c.,166,188:{. 

Ilemirhamphus  brasUiaisin,  Jordan  &  Kvermann,  1.  c,  722,1896. 

Family  XXIV.  EXOCCETID^.     The  Flying-fishes. 

Body  oblong  or  elongate,  covered  with  cycloid  scales,  which  are  rather  deciduous.  Lateral  line 
running  very  low,  along  side  of  belly.  Hea<l  more  or  less  scaly,  with  vertical  sides.  Mouth  moderale, 
terminal,  the  jaws  not  prolonged  into  a  beak.  Premaxillaries  not  protractile,  hinged  at  base  mesially ; 
margin  of  upper  jaw  chiefly  formed  by  premaxillaries,  the  short  inaxillaries  entering  the  lateral  margin; 
maxillary  free  from  premaxillary,  its  edge  slipping  under  front  of  preorbital.  Dentition  various,  teeth 
small  and  weak.  Dorsal  fin  without  spines,  insertetl  on  posterior  part  of  body,  opposite  anal  and 
more  or  less  similar  to  it;  ventrals  abdominal,  of  several  soft  rays,  inserted  posteriorly;  pectoral  fin 
inserted  high,  used  as  an  organ  of  flight;  shoulder-girdle  and  pectoral  muscles  very  strong;  caudal  fin 
forked,  lower  lobe  the  longer.  No  finlets.  Vent  close  in  front  of  the  anal.  Nostrils  large,  double, 
near  eye.  Lower  pharyngeals  enlarged  and  fully  imited,  forming  a  large,  transversely  concave  plate, 
covere<i  with  large,  close-set,  blunt,  tricuspid  teeth;  thirtl  upper  pharyngeal  greatly  enlarged,  not  united 
with  its  fellow,  both  covered  with  large,  blunt,  tricuspid  teeth;  fourth  superior  pharyngeal  wanting  in 
adult  (probably  coos.sified  with  the  third) ;  (these  characters  verified  on  ExwwtuH  califomicm) ;  vertebrse 
without  zygapophyses.  Gill-membranes  not  united,  free  from  isthmus.  Pseudobranchiae  hidden, 
glandular.  Gillrakers  various.  Gills  4,  a  slit  behind  fourth.  Air-bladder  very  large,  not  cellular,  so 
far  as  known,  and  extending  far  backward  among  ha?mapophyses  of  the  caudal  vertebrae.  Vertebrae 
about  50.     Intestinal  canal  simple,  without  caeca. 
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Carnivorous  or  herbivon)us  fishes;  4  genera  and  about  65  species,  abounding  in  all  warm  seas, 
mostly  pelagic,  swimming  near  the  surface,  and  skipping  or  sailing  through  the  air,  sometimes  for 
considerable  distances. 

a.  Roof  of  mouth  (vomer,  palatines,  pterygoids)  and  tongue  provided  with  teeth;  body  not  angular  in  outline  (ellip- 

tical in  cross  section):  pectoral  fins  moderate,  not  reaching  beyond  middle  of  dorsal  fin,  ventrals  rather  long, 
inserted  behind  middle  of  body;  dorsal  fin  elevated;  anal  long,  its  base  scarcely  shorter  than  that  of  dorsal. 

Parexooetus.  36 
an.  Roof  of  mouth  and  tongue  with  fewer  teeth  or  none  (vomer  and  palatines  toothed  or  not):  body  angular  in  outline 
(a  cross  section  subquadrate);  pectoral  fins  very  long,  their  tips  usually  reaching  nearly  to  base  of  caudal, 
lower  jaw  little  prominent;  snout  short. 

b.  Ventral  fins  inserted  anteriorly,  much  nearer  tip  of  snout  than  base  of  caudal,  not  used  as  organs  of  flight,  their 

tips  not  reaching  nearly  to  front  of  dorsal;  anal  fin  long,  its  ba.se  nearly  equal  to  that  of  dorsal Exoccetus 

W).  Ventral  fins  inserted  posteriorly,  usually  nearer  base  of  cauda)  than  tip  of  snout,  used  as  organs  of  flight,  their  tips 

reaching  past  middle  of  base  of  anal. 

r.  Anal  fin  long,  its  base  a  little  less  than  that  of  dorsal,  its  origin  nearly  opposite  that  of  dorsal Exonautes 

rr.  Anal  fin  short,  its  base  one-half  to  two-thirds  that  of  dorsal,  its  origin  behind  that  of  dorsal Cypsilurus,  37 

Oenni  86.  PABEXOCfETTTB  Sleeker. 

Body  moderately  elongate,  elliptical  in  cross  section.  Snout  short;  lower  jaw  not  produced.  Roof 
of  mouth  (vomer,  palatines,  and  pterygoids)  fully  provided  with  teeth;  pectoral  fins  moderate,  not 
reaching  beyond  middle  of  dorsal;  ventrals  long,  inserted  behind  middle  of  body;  anal  fin  about  as 
long  as  dorsal ;  dorsal  high. 

Small  flying-fishes  of  tropical  coasts,  widely  distributed. 

58.  Parezocoetus  mesograster  (Bloch).     Volador;  Flying-fish. 

Head  4.4  in  length  of  body;  depth  5;  D.  12;  A.  13;  about  38  scales  in  lateral  line,  5  rows  of 
scales  between  lateral  line  and  dorsal  fin.  Body  elongate,  compressed  (not  angulated) ,  rather  deep; 
width  of  body  at  base  of  pectorals  2  in  head;  head  narrow,  compressed,  almo.«t  trenchant  below;  inter- 
orbital  area  flattish,  about  as  wide  as  eye,  3  in  head.  Snout  short,  rather  pointed,  its  length  4.25  in 
head;  teeth  on  tongue  and  palatines;  gillrakers  numerous,  long  and  slender;  pectoral  fins  of  moderate 
length,  their  length  1.66  to  2  in  length  of  body,  their  tips  reaching  middle  of  base  of  dorsal  fin;  second 
niy  of  pectoral  divided;  dorsal  fin  very  high,  its  longest  rays  about  0.16  longer  than  head;  base  of 
dorsal  about  1.14  in  length  of  head;  tips  of  anterior  rays  of  dorsal  reaching  beyond  tips  of  posterior 
rays  when  fin  is  deflexed,  almost  to  base  of  caudal  fin;  ventrals  rather  short,  4.75  in  length  of  body, 
their  tips  reaching  slightly  past  origin  of  anal  fin;  origin  of  ventrals  midway  between  pupil  and  last 
c'aadal  vertebra;  anal  fin  opposite  dorsal;  lower  lolie  of  caudal  rather  short,  slightly  longer  than  head. 

Color,  blue  above,  silvery  below,  pectoral  (dusky  in  the  young)  becoming  nearly  white  in  the 
adult;  color  of  ventrals  very  similar  to  pectoral,  the  duskiness  in  the  young  formed  of  fine  blackish 
doti<;  upper  half  of  anterior  rays  of  dorsal  fin  black;  anal  fin  with  few  small  black  dots,  more  numerous 
in  the  young;  caudal  dusky-reddish. 

This  species  reaches  a  length  of  7  inches.  It  is  common  in  the  tropical  seas  of  both  the  East 
Indies  and  West  Indies,  and  in  the  Hawaiian  Islands.  It  ranges  north  in  the  Gulf  Stream  to  Rhotie 
Inland  and  is  the  most  common  flying-fish  of  the  Carolina  region.  The  young  often  has  one  or  two 
fl€«hy  barbels  on  the  tip  of  the  lower  jaw,  these  being  fragile  and  easily  destroyed. 

During  the  voyage  of  the  Finh  Hawk  to  Porto  Rico  and  return  to  Norfolk,  flying-fish  were  seen 
nearly  every  day  and  were  particularly  abundant  between  Savannah  and  the  Bahamas,  in  the  Wind- 
ward and  Mona  passages,  and  along  the  north  coasts  of  Cuba,  Santo  Domingo,  and  Porto  Ricto. 
Scarcely  a  day  passed  when  schools  of  twenty  to  a  hundred  or  more  did  not  follow  along  abreast  of  the 
ship.  They  were  more  numerous  on  bright  days  when  there  was  considerable  wind  and  the  sea  was 
iiomewhat  rough.  Apparently  two  or  more  species  were  seen,  though  the  vast  majority  probably 
belonge  to  this  species  which  seems  to  come  nearer  to  shore  than  any  other.  A  specimen  5.5  inches 
Vmz  flew  aboard  the  ship  at  Aguadilla  January  18. 

Ktoe*riu  metogoMer  Bloch,  Ichthyolgia,  pi.  399, 1795,  Martinique;  on  a  poor  drawing  by  Plumier. 

Ejf>catu$ arbiffnianus  Cuvier  <fe  Valenciennes,  Hist.  Nat.  Poiss.,  XIX,  131,  1846,  Montevideo,  based  on  a  drawing. 

Exrxvtu*  fiiUiantu  QoBse,  Nat.  Sojourn  in  Jamaica,  II,  pi.  1,  flg.  1,  1851.  Jamaica. 

KDueatus  ttryUut  Klunzinger.  Fische  des  Rothen  Meeres,  68(<  1870.  Red  Sea. 

Parexoaxivt»  meaogagter  Jordan  &  Evermann  1.  c,  728, 1896. 
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Oenns  87.  OTPSHUSUS  Bwaimon. 

Body  elongate,  broad  above,  somewhat  compressed;  head  short,  blunt,  narrowed  below;  mouth 
small;  jaws  very  short,  about  equal;  chin  without  barbel;  maxillaries  not  joined  to  premaxillaries; 
teeth  very  feeble  or  wanting;  eyes  large;  gillrakers  moderate;  scales  large,  deciduous;  no  finlets; 
dorsal  fin  short,  opposite  anal;  caudal  widely  forked,  lower  lobe  the  longer;  pectoral  fins  very  long, 
reaching  past  beginning  of  anal  and  serving  as  organs  of  flight,  their  great  size  enabling  these  fishes 
to  sustain  thems^ves  in  the  air  for  some  time;  ventral  fins  large,  posteriorly  inserted,  also  used  as 
organs  of  flight;  air-bladder  very  large;  no  pyloric  caeca. 

Species  numerous,  in  all  wann  seas,  living  mostly  in  the  open  water  and  swimming  in  lai^  schools; 
largely  cosmopolitan,  and  any  of  the  forms  may  be  expected  to  be  found  within  our  limits. 

a.  Second  ray  of  pectoral  divided  (first  simple) ; 'third  and  fourth  rays  longest 

b.  Ventral  fins  inserted  about  midway  between  pupil  and  last  caudal  vertebra. 

c.  Dorsal  and  anal  fins  without  black  markings;  ventrals  pale. 

d.  Base  of  anal  1.66  in  base  of  dorsal;  pectoral  1.44  in  length,  reaching  last  ray  of  dorsal;  ventrals  2.75  in  body,  reach- 

ing last  ray  of  anal hderurut 

dd.  Base  of  anal  2  in  base  of  dorsal;  pectoral  1.40  in  length  of  body,  the  tip  reaching  end  of  dorsal  fin;  length  of 

ventrals  2.89  in  body,  their  tips  nearly  reaching  la«t  ray  of  anal lutkeni 

cc.  Dorsal  and  anal  fins  marked  with  black:  dorsal  with  one  or  more  dark  blotches;  anal  with  a  black  spot  on  tips  of 

third  to  sixth  rays;  ventrals  black,  with  pale  edgings  and  a  white  spot  near  base funxUus 

bb.  Ventral  fin  inserted  midway  between  posterior  margin  of  preopercle  and  last  caudal  vertebra. 

e.  Pectoral  with  posterior  half  rather  abruptly  black;  anal  white rdgricans 

ee.  Pectoral  unicolor  or  nearly  so,  not  abruptly  black  posteriorly. 

/.  Dorsal  fin  slightly  iusky,  but  without  distinct  markings;  other  fins  faintly  shaded,  but  without  distinct  black 

markings;  pectoral  reaching  t)ase  of  last  anal  ray;  ventrals  almost  as  far.    D.  13;  A.  10 lineaius 

ff.  Dorsal  fin  with  a  round,  black  blotch  as  large  as  eye  on  tips  of  middle  rays;  other  fins  all  pale;  pectoral  reaching 

beyond  tips  of  dorsal  and  anal.    D.  12;  A.  11 cyanopterut 

bbb.  Ventral  fins  inserted  at  a  point  midway  between  middle  of  opercle  and  last  caudal  vertebra  (or  between  tip  of 

snout  and  tipof  upper  lobe  of  caudal) boMen^is^bt 

aa.  Second  ray  of  "pectoral  simple  (like  the  first);  third  ray  divided. 
J  Snout  more  obtusely  descending  than  in  any  other  s[>ecies,  its  length  4.5  in  head gibbifrmis 

54.  Cypsilunis  bahiensiB  (Ranzani).     VoUidoT, 

Head  4;  depth  5;  eye  3.1;  snout  4.25;  interobital  3;  D.  13;  A.  9;  scales  about  50. 

Body  quadrate,  stout,  its  width  about  two-thirds  its  depth;  mouth  small,  snout  short;  eye  lai^ge; 
top  of  hefid  flat;  pectoral  very  long,  reaching  last  rays  of  dorsal  and  anal,  second  ray  divided,  third 
and  fourth  longest;  ventrals  long,  longer  than  head,  reaching  nearly  as  far  as  tip  of  pectoral,  their 
origin  midway  between  last  caudal  vertebra  and  middle  of  opercle;  dorsal  considerably  in  front  of 
anal,  its  base  nearly  double  that  of  anal;  caudal  widely  forked,  lower  lobe  the  longer. 

Color,  bluish,  silvery  above,  silvery  on  sides,  white  below;  side  of  head  silvery;  pectoral  nearly 
uniform  dusky,  paler  at  base,  and  bluish-silvery  outside;  ventrals  and  anal  pale;  dorsal  pale;  i^udal 
somewhat  dusky. 

Found  in  tropical  seas,  north  to  Cuba,  and  said  to  be  one  of  the  commonest  species;  reaches  a 
length  of  8  inches.    One  specimen  flew  isiboard  the  ship  off  Mayaguez,  January  20. 

Exocittus  bahiensis  Ranzani,  Nov.  Comm.  Ac.  Sci.  Inst.  Bonon.,  V,  1842,  362,  pi.  38,  Bahia. 

Exocaetus  tHrmicukUus  Poey.  Memorias,  II,  300,  1861,  Cuba. 

JCxocaius  spiloiiopteints  Bleeker,  "Nederl.  Tydschr.  Dierk.,  Ill,  1863, 113,"  Sumatra. 

f  Exocettus  parne  Poey,  Synopsis,  385, 1868.  Cuba;  description  insufficient;  taken  from  an  old  drawing. 

Exocottus bahiensis,  Jordan  &  Evermann,  I.e.,  739, 1896. 

Cypsilurus  bahiemut,  Jordan  &  Evermann,  1.  c,  2836,  1898. 

Family  XXV.  AULOSTOMID^.     The  Trumpet- fishes. 

Body  compressed,  elongate,  covered  with  small  ctenoid  scales.  Lateral  line  continuous.  Head 
long;  mouth  small,  at  end  of  a  long,  compressed  tul)e.  Lower  jaw  prominent,  with  a  barbel  at  sym- 
physis. Premaxillaries  feeble,  not  protractile;  maxillary  broad,  triangular,  with  a  supplemental  bone. 
Teeth  minute,  in  bands  on  lower  jaw  and  vomer.  Branch iostegals  4;  gills  4,  a  slit  behind  fourth. 
Pseudobranchife  well  developed.  Gillrakers  ol)solete.  (lill-membranes  separate,  free  from  isthmu**. 
Air-bladder  large.    Spinous  dorsal  present,  of  8  to  12  very  slender  free  spines;  the  soft  dorsal  and 
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anal  rather  long,  similar,  posterior,  with  23  to  28  rays  each;  caudal  small,  rhombic,  the  middle  rays 
longest  but  not  produced  into  a  filament;  ventrals abdominal,  of  6  rays,  all  articulated;  pectorals  broad, 
rounded,  the  space  in  front  of  them  scaly.     First  four  vertebrae  elongated.     Two  pyloric  cseca. 
A  single  genus  with  two  species,  found  in  tropical  seas. 

Genni  88.  AULOBTOMUB  Lao^pMe. 
Characters  of  this  genus  included  with  those  of  the  family. 

a.  Base  of  soft  dorsal  and  anal  not  black;  each  fin  with  a  black  band  parallel  with  ita  base. 

b.  Eye  2  to  2.5  in  postorbital  part  of  head;  ground-color  reddish;  silvery  lateral  streaks,  not  all  below  lateral  line. 

maculatus,  55 
bb.  Eye  3.5  in  postorbital  part  of  head;  ground-color  brown;  lateral  silvery  streaks  all  below  lateral  line cinereu» 

65.  AuloBtomus  maculatus  Valenciennes.     Trumpet-fish;  **  Trompetero,*' 

Head  3;  eye  2  to  2.6  in  postorbital  part  of  head;  D.  x-23;  A.  25;  V.  6.  Lower  jaw  prominent, 
keeled,  with  a  small  barbel  at  symphysis;  premaxillary  slender,  maxillary  broad;  triangular  patches 
of  minute  teeth  on  lower  jaw,  vomer,  palatines,  gill-arches,  and  pharyngeals.  Intestinal  canal  short; 
two  pyloric  cseca. 

Color,  olivaceous,  with  one  or  two  series  of  brown  or  blue  dots  along  each  side  of  the  back;  another 
irregular  series  from  the  preoperculum  along  each  side  of  the  belly  to  anal  fin;  three  or  four  silvery  lines 
on  each  side  of  abdomen,  replaced  on  head  by  irregular  oblique  streaks;  anterior  part  of  dorsal  and  anal 
with  a  horizontal  bktok  band,  i)arallel  with  base  of  fin  but  remote  from  it;  caudal  fin  with  usually  two 
round  black  spots;  ventral  fins  plain,  spotted.     (Giinther.) 


Fio.  20.^Aulo9tomHS  macuiaius. 

Found  in  the  Caribbean  Sea,  north  to  southern  Florida;  rather  common  southward;  apparently 
not  common  about  Porto  Rico,  as  only  one  small  specimen  was  obtained.  This  was  seined  in  Boqueron 
Bay  January  26. 

Aulodoma  macuUUum  Valenciennes,  in  Cuvler's  Illst.  Poissons,  pi.  92,  fig.  2,  about  1845. 
AtUoatfmia  colorcUum  Mtiller  &  Troschel,  in  Schomburgk's  Hist.  Barbados,  678, 1848,  Barbados. 
Aulottomwf  maculatus,  JoT6&n  &  Evermann,  1.  c,  754, 1896. 

Family  XXVI.  FlSTULARIlDiC.     The  Cornet-fishes. 

Body  extremely  elongate,  much  depressed,  broader  than  deep.  Scaleless,  but  having  bony 
plates  present  on  various  parts  of  body,  mostly  covered  by  skin.  Head  very  long,  anterior  bones  of 
i>kull  much  produced,  forming  a  long  tube,  which  terminates  in  the  narrow  mouth;  this  tube  formed  by 
symplectic,  proethmoid,  metapterygoid,  mesopterygoid,  quadrate,  palatines,  vomer,  and  mesethmoid. 
Both  jaws,  and  usually  vomer  and  palatines  also,  with  minute  teeth;  membrane  uniting  bones  of  tube 
below  very  lax,  so  that  tube  is  capable  of  much  dilation.  Post-temporal  coossified  with  the  cranium. 
Branch iostegals  5  to  7;  gills  4,  a  slit  behind  fourth.  Gill-membranes  separate,  free  from  isthums. 
Gillrakers  obsolete.  Basibranchial  elements  wanting.  Pseudobranchise  present.  Air-bladder  large. 
Spinous  dorsal  entirely  absent;  soft  dorsal  short,  posterior,  somewhat  elevated;  anal  fin  opposite  it 
and  similar;  caudal  fin  forked,  middle  rays  produced  into  a  long  filament;  pectoral  small,  with  a 
bruad  base,  preceded  by  a  smooth  area  as  in  the  Gasterosteidx ;  pectoral  ossicles  3;  interclavicles  greatly 
Wngthened;  supraclavicles  very  small;  ventral  fins  very  small,  wide  apart,  abdominal  (through  partial 
atrophy  of  the  girdle,  by  which  they  lose  connection  with  the  interclavicles),  far  in  advance  of  the 
doFRal,  composed  of  6  soft  rays.  Pyloric  cseca  few;  intestine  short.  Vertebrae  very  numerous 
(4  —  44  to  49  4-  28  to  33),  the  first  four  very  long. 

Fishes  of  tropical  seas,  related  to  the  sticklebacks  in  structure,  but  with  prolonged  snout  and 
different  ventral  fins.    A  single  genus,  with  three  species. 
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Oenus  89.  FI8TT7LABIA  Linnani.     Trnmpet-fiBhei. 

Charactere  of  the  geniis  included  above  with  those  of  the  family. 

a.  Upper  lateral  edges  of  snout  with  few  serrations  or  none;  body  with  blue  spot* tabacoria,  b6 

aa.  Upper  lateral  edges  of  snout  sharply  serrated;  body  with  few  blue  spots  or  none prtimba 

66.  Fistularia  tabacaria  (Linnseiu^) .     Trumpet-fish;  Irompetero. 

Head  2.8;  mandible  about  4  in  snout;  snout  3.75  in  length  of  l)ody.  D.  14;  A.  13.  Mouth 
slightly  oblique,  lower  jaw  the  longer,  overlapping  upper;  snout  much  prolonged,  tapering  but  little 
forward,  its  edges  with  fine  serrations  or  none.  Margin  of  orbit  with  sharp  compressed  pomts  in 
front  and  behind.  Reddish-brown  above,  variegated  with  numerous  large,  unequal,  oblong,  pale-blue 
spots  on  sides  and  back,  arranged  in  series. 

West  Indies  and  the  neighboring  seas,  generally  ox)mmon;  m'casional  northward  to  Carolina  and 
Florida,  or  even  to  Massachusetts.  Reaches  a  length  of  6  feet.  One  specimen  obtained  by  Mr.  Gray 
at  San  Geronimo;  reporte<i  from  Porto  Rico  by  Poey  and  Stahl. 

Pdintbuaba,  Marcgrave,  Hist.  Brazil,  148, 1648,  Brasil. 

FiMularia  tabacaria  lAi\n«t\is,  Syst.  Nat.,  X,  312, 1758,  America;  Jordan  «t  Evermann.  1.  e.,  7.^7,  1896. 

Ptatularia  neoboraceTuis  Mitchill,  Trans.  Lit.  and  I'hil.  Soc.,  1, 1815,  437,  New  York. 

Atilosiome  marcgravii  Clastelnau,  Anim.  Nouv.  Am^r.  Sud,  30,  1850,  Bahia;  Rio  Janeiro. 

FiugcUaria  fiMularU  Gronow,  Cat.  Fishes,  ed.  Gray,  146,  1851,  Americiin  Ocean. 

Solenostomus  ifcrratus,  Poey,  Fauna  Puerto-Rlquefia,  387,1881. 

Solenogtomus  tabacarius,  Stahl,  1.  c,  79  and  166.  1888.  * 

Family  XXVII.  SYNGNATHID^.     The  Pipe-fishes. 

Body  elongate,  usually  slender,  covered  with  bony  plates  which  are  firmly  connected,  forming  a 
bony  carapace.  Head  slender,  snout  long,  tube-like,  l)earing  short  toothless  jaws  at  end.  Gill-oj)eningfl 
retiucett  to  a  small  aperture  behind  the  upper  part  of  the  opercle.  Tail  long,  prehensile  or  not, 
usually  provided  with  a  small  caudal  fin.  Male  fishes  with  an  egg  pouch,  usually  placetl  on  under 
side  of  tail,  sometimes  on  abdomen,  commonly  formed  of  two  folds  of  skin  which  meet  on  median  line. 
The  eggs  are  received  into  this  pouch  and  retaine<i  until  some  time  after  hatching,  when  the  pouch 
opens,  permitting  the  young  to  escape.  Dorsal  fin  single,  nearly  median,  of  soft  rays  only;  pectorals 
small,  or  wanting;  ventrals  none;  anal  fin  minute,  iwually  present. 

a.  Tail  not  prehensile,  u.sually  with  a  caudal  fin;  axis  of  head  usually  in  line  with  axis  of  body. 
5.  Top  of  head  with  a  slight  earination,  or  none. 
Syn«nathinjK; 

e.  Pectoral  fins  present;  caudal  present.  ** 

(t.  Male  with  egg  pouch  under  tail,  formed  by  latvml  membranes  which  In^come  connected  along  middle,  forming  a 
closed  pouch. 

e.  Dorsal  fin  in.serted  over  or  just  before  vent Siphostom a,  40 

dd>  Male  with  egg  pouch  on  abdomen;  ridgesof  body  prominent  and  distinct;  caudal  fin  moderate...  Doryrhamphus 
cc.  Pectoral  fins  wanting;  caudal  wanting  or  rudimentary;  male  with  ova  attached  to  abdomen,  without  closed  pouch; 
no  adiimse  fin. 

/.  Back  without  peculiar  tube Synonathiti 

ff.  Back  with  a  peculiar  tube  inclosed  by  the  scutes,  and  extending  for  a  distance  before  dor.-;al  fin Osphvolax 

bb.  Top  of  head  strongly  carinated Cokythboichthys,  41 

HlPPOCAMPlN;«: 

aa.  Tail  prehensile;  caudal  fin  small;  head  shaped  like  that  of  a  horse,  placed  at  a  large  angle  with  axis  of  body;  egg 

pouch  at  base  of  tall. 
g.  Body  compressed;  occiput  with  a  narrow  bony  crest,  surmounted  by  a  ooronct;  shields  with  tubercles  or  spines. 

Hippocampus,  42 

Oenni  40.  BIPHOBTOICA  Kaflnesqne.     The  Pipe-fiBhes. 

Body  elongate,  very  slender,  6  or  7-angled,  not  compressed,  tapering  into  a  very  long  tail;  dorsal 
keels  of  the  trunk  not  continuous  with  those  of  tail.  Head  slender,  tapering  into  a  long,  tube-like 
subterete  snout,  which  bears  the  very  short,  toothless  jaws  at  end.  Humeral  bones  firmly  united  with 
"brea,-«t  ling."  Body  covered  with  a  series  of  Imny,  keeled,  radiated  plates,  arranged  in  linear  series. 
Dorsal  fin  distinct,  rather  short,  inserted  before  or  op{K)site  the  vent,  which  is  near  middle  of  body; 
caudal  fin  present,  rather  small;  anal  fin  minute,  close  behind  vent;  pectorals  developed,  short  and 
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rather  broad.     Male  fishes  with  an  ^g  pouch  along  under  side  of  tail,  formed  by  two  cutaneous  folds, 
and  splitting  lengthwise  to  release  the  young  fishes. 

Species  very  numerous,  inhabiting  all  warm  seas;  abounding  in  bays  among  the  seaweeds  and 
entering  rivers.  The  females  in  most  species  are  deeper  than  the  males,  with  more  robust  trunk, 
longer  snout,  and  a  more  distinct  ventral  keel. 

a.  Top  of  head  with  a  slight  carination  or  none;  snout  keeled  or  not:  opercle  without  prominent  ridge;  base  of  dorsal 

not  elevated. 

b.  Dorsal  moderate  or  long,  its  first  ray  in  advance  of  vent;  snout  moderate  or  long;  angles  of  body  generally 

prominent. 

c.  Dorsal  covering  1  or  2  body  rings. 

d.  Dorsal  covering  abont  6  or  7  caudal  rings,  rarely  fewer. 

c  Caudal  rings  36  to  41 , ^ fighilatnm 

n.  Caudal  rings  31  to  ^ 

/.  Dorsal  29  to  32,  on  2+6  rings  mackaj/i,  57 

Xf.  Dorsal  27,  on  1+7  rings,  rarely  on  2+6 finridx,  58 

eef.  Caudal  rings  24;  body  rings  19;  dorsal  rays  30,  on  1 +6  rings;  snout  long;  body  slender. . .-. poeyi 

dd.  Dorsal  covering  4  or  5  caudal  rings. 
g.  Dorsal  rays  21  to  32. 

A.  Dorsal  rays 29  to  32,  on  1  +  9  rings;  rings  17  +  35;  snout2  in  head,  head  with  keel  pdagicum 

hJL  Dorsal  rays  26  to  28,  on  1.5  +  5  rings;  rings  16  +  34;  snout  short,  2  in  head;  head  with  slight  keel rouMcau 

bhh.  Dorsal  rays  23  to  25,  on  about  1  +  4  rings;  rings  usually  16  +  33;  snout  short,  2  in  head elucetis,  59 

ffg.  Dorsal  very  short,  18  rays,  on  1  +  5  rings;  rings  17  f  32;  snout  short  jonesi,  60 

diM.  Dorml  very  short,  covering  3  caudal  rings  and  1.5  body  rings,  its  rays  20  to  23;  rings  17  +  27;  snout  very  short;  head 

keeled  above brachycephalum 

<T.  Dorsal  covering  3  body  and  4  to  6  caudal  rings, 
i.  Rings  16  to  18  +  29  to  33. 
j.  Snout  rather  short,  not  half  length  of  head;  dorsal  fin  very  high;  rings  18  +  38;  dorsal  85,  on  5  +  4  rings;  belly  in 

female  with  a  black  keel;  sides  with  narrow  vertical  silvery  streaks;  dorsal  spotted affine 

jj.  Snout  rather  long,  more  than  half  head. 

u.  Rings  20  to  21  +  36  to  38;  dorsal  32  to  87, on  3  +  5  rings;  belly  flat  or  slightly  concave;  snout  moderate louisian« 

Hi.  Rings  16  to  20  +  36  to  40;  dorsal  36  to  40,  on  5  +  4  or  4  +  5  ri ngs '. fuseum 

M».  Dorsal  fin  very  short,  its  first  ray  not  In  advance  of  vent;  rings  15  +  37  to  39;  snout  very  short,  less  than  two-fifths 
head;  angles  of  body  little  marked,  the  form  subterete crinigerum 

57.  Siphostoma  mackayi  Bwain  &  Meek. 

Head  5.66  to  6.25  in  total  length.  D.  29  to  32;  rings  18-f  33  to  36.  Snout  compressed,  1.75 
to  2  in  head,  its  median  line  with  a  slight  keel  above  and  Ijelow,  with  smaller  keels  on  each  side; 
opercle  not  keeled.  Dorsal  somewhat  higher  than  width  of  a  body  ring,  its  base  about  1.33  in  length 
of  hea<1,  covering  2  +  6  rings.  Pectoral  higher  than  length  of  base;  tail  about  1.83  in  total  length  of 
fii«h;  iMxiy  deep,  its  greatest  depth  in  adult  females  equaling  width  of  four  body  rings. 

Color  in  spirits:  Grayish  or  dark  olive;  males  with  about  14  dark-gray  crossbars  on  side,  broader 
than  interspaces;  body  imually  more  or  less  spotted  with  small  white  spots;  dorsal  pale,  usually  dotted 
over  with  <larker;  caudal  dusk^,  generally  spotted  with  white;  opercle  usually  with  white  l)ar8. 

Gulf  «>f  Mexico  and  AVest  Indies;  known  from  the  Snapf^er  Banks  off  Pensacola,  Key  West,  and 
Cozumel,  Yucatan;  rather  common.  One  sj)ecimen,  a  female,  7  inches  long,  taken  at  Mayaguez, 
January  19. 

fHphmioma  markayi  .Swain  A  Meek,  Proc.  U.  S.  N.  M.  18*4,  239,  Key  West;  Jordan  &  Evermann,  1.  c,  766, 1896. 

58.  Siphostoma  floridsd  Jordan  &  Gilbert. 

Hea<l  6  to  6.5  in  total  length.  D.  27;  rings  17  to  18  +  31  to  32.  Snout  rather  short,  about  1.66 
in  head;  median  line  well  keeled  above  and  below,  the  ridge  on  both  sides  of  median  ridges  above  and 
lielow  not  so  conspicuous.  Occiput  and  opercle  little  keeled.  Dorsal  shorter  than  head,  covering 
1  r  6  to  7  rings,  its  height  5  times  in  base;  candid  fin  2.5  in  base  of  dorsal;  pectoral  slightly  higher  than 
length  of  Iwwe;  tail  longer  than  trunk,  1.83  in  total  length,  cautlal  pouch  covering  al)out  18  rings. 

Color  in  life:  Dark  green;  side  with  gray  specks  and  without  dark  band;  tail  with  faint  darker 
harp,  broader  than  interspaces;  sides  of  tail  especially  mesially,  with  many  rough  and  oblong  pale 
!*Iiots;  snout  mottled,  especially  on  side;  lower  part  of  the  opercle  nearly  plain;  dorsal  translucent, 
yellowi»h  at  l)ase;  caudal  yellow,  dusky  at  tip;  anal  plain. 

Found  on  sandy  shores  from  North  Carolina  to  Texas  (Beaufort,  N.  C,  Corpus  Christi,  Tex.); 
nther  common.     Three  specimens  seined  in  Ensenada  del  Boqueron,  January  26. 

SiphiMtamaJloridst  Jordan  &  Gilbert,  Proc.  U.  S.  N.  M.  1882,  263,  Pensacola,  Fla.;  Jordan  &  Evermann,  1.  c,  766, 1896. 
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59.  Siphostoxna  elucens  (Poey). 

Head  7  in  total  length;  depth  3.6  in  head;  snout  1.9  in  head;  body  rings  17;  caudal  rings  32. 
D.  23,  on  1  -{-4  rings.  Body  rather  stout;  snout  moderate;  keels  rather  strong;  pouch  of  male  covering 
about  17  rings. 

CJolor  grayish-brown,  back  and  sides  more  or  less  mottled  with  lighter  and  darker;  lower  half  of 
snout  with  alternate  bars  of  white  and  brown. 

Known  only  from  Havana  and  Porto  Rico;  one  specimen,  a  male,  6  inches  long,  with  pouch  filled 
with  eggs,  obtained  at  San  Antonio  Bridge,  January  12. 

Synfffiathus  aucens  Poey,  Synopsis,  443, 1867,  Havana. 
f  Synffnathu8  IUwiro9tri»  Poey,  Enumeratio,  178,  1875,  Havana. 
fSyriffnaihua  picturatus  Poey,  Enumeratio,  178,  1876,  Havana. 
1  Syngnathw  linta  Poey,  Enumeratio,  178, 1875,  Havana. 
tSyngnalhus  marmareus  Poey,  Enumeratio,  178, 1875,  Havana. 
fSynffnathus  aacendeng  Poey,  Enumeratio,  179, 1876,  Havana. 
Siphostoma  elucens,  Jordan  &  Evermann,  I.e.,  768, 1896. 

60.  Siphostoxna  jonesi  (Gunther). 

Rings  1 7  -f  32.  Dorsal  18,  on  1  -f-  5  rings.  Head  and  snout  short,  the  latter  somewhat  bent  upward, 
shorter  than  the  postorbital  portion  of  the  head,  keeled  above,  but  without  spines  in  the  median  line. 
Interorbital  space  concave,  crown  and  occiput  with  a  median  keel.  Keels  of  body  sharp  but  not  spiny; 
lateral  keel  of  the  trunk  passing  into  lower  keel  of  tail;  a  ridge  running  across  opercle  but  not  reaching 
its  end;  tail  twice  as  long  as  trunk  without  head;  caudal  very  short 

Color:  Blackish-brown;  upper  half  of  trunk  with  3,  upper  half  of  tail  with  7,  equidistant  white 
crossbands. 

Bermudas  and  Porto  Rico.  Two  small  males,  2.76  and  3.50  inches  long,  respectively,  dredged  at 
station  6085,  between  Vieques  and  Culebra  islands,  in  14  fathoms,  February  6.  The  larger  has  the 
pouch  well  filled  with  eggs  and  the  other  has  a  few  ^gs. 

Synffnalhus  joneH  OQnther,  Ann.  Mag.  Nat  Hist.,  series  4,  XIV.  8, 1874.  Bermudas.  , 

Siphostoma  joneti,  Jordan  &  Evermann,  1.  c,  768, 1896. 


Fig.  2l.—0orythroiehthy8  cayorum. 

Oenns  41.  C0BTTHB0ICHTHT8  Kanp. 

This  genus  differs  from  Siphostoma  in  the  strong  keel  on  top  of  head,  the  strong  opercular  ridges, 
the  short,  stout  body  with  prominent  angles,  and  the  very  short  snout.     Three  species  known. 

a.  Top  of  head  strongly  carinated,  keel  usually  extending  from  interorbital  space  to  first  body  ring;  body  .stout, 

usually  with  sharp  angles  and  variegated  coloration;  head  in  line  with  axis  of  body;  opercle  with  a  prominent 
ridge. 

b.  Caudal  rings  about  30;  dorsal  rays  23  to  27,  snout  short. 

c.  Rings  18  +  30;  dorsal  rays  23,  on  1  +  4  rings;  snout  2.4  in  head,  its  color  white;  body  with  12  irregular  brown  croRs- 

bands,  and  white  markings albirostre 

bb.  Caudal  rings  25,  body  rings  20;  dorsal  rays  40,  on  3  +  7  rings;  snout  long,  more  than  half  head;  form  of  body  tmde- 

scribed cayennen«e 

666.  Caudal  rings  26,  body  rings  17;  dorsal  rays  21,  on  1.5  +  3.5  rings;  snout  very  short  3.2  in  head cayorum,  61 

61.  Corythroichthys  cayonun  £vermann  <&  Kendall. 

Head  8.6;  depth  12.6;  snout  3.2  in  head;  eye  4.33;  D.  21  rays,  on  1 .5-|-  3.5  rings;  A,  3,  on  first  caudal 
ring;  C.  10;  P.  10.  Rings  17  +  26=43.  Body  short  and  stout;  head  short,  snout  very  short;  tail  but 
little  longer  than  head  and  tnmk.  Cranial  ridges  strong;  a  high,  sharp  keel  on  snout;  occipital  keel 
very  high,  its  edges  convex,  notched  near  middle,  not  continuous  with  keel  on  snout;  a  strong  supra- 
ocular ridge,  beginning  opposite  posterior  end  of  nasal  keel  and  continuing  backward,  with  one  hiatus 
upon  upper  edge  of  opercle;  just  below  this  on  opercle  another  longer  but  scarcely  stronger  ridge; 
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another  short  ridge  on  anlerior  part  of  opercle  at  level  of  lower  part  of  eye;  opercles  very  convex,  as 
if  swollen  outward;  keels  on  body  and  tail  all  strong,  the  two  lateral  keels  on  body  terminating  on  third 
candal  ring;  the  two  lateral  keels  on  tail  beginning  on  last  body  ring,  thus  overlapping  body  keels; 
median  keel  on  side  well  developed,  terminating  on  sixteenth  body  ring;  ventral  keels  strong; 
abdominal  keel  very  strong.    Egg-sac  on  first  18  caudal  rings. 

Color,  yellowish-brown,  with  darker  punctulations;  tip  of  snout  white;  cheek,  throat,  and  under 
parts  of  snout  white,  crossed  by  about  7  or  8  irregular  brownish  bars  extending  downward  and  back- 
ward; opercles  brown;  fins  pale. 

This  species  is  related  to  C  aibirostref  of  Meckel,  differing  from  it  chiefly  in  the  shorter  snout, 
smaller  dorsal,  and  fewer  rings.  It  is  known  only  from  Key  West  and  Porto  Rico.  A  fine  female,  4 
inches  long,  was  seined  on  Cayo  Jancudo,  at  Fajardo,  February  17. 

CbryUtroichthys  cayorum  Evermann  A  Kendall,  Bull.  U.  S.  F.  C.  1897  (Feb.  7, 1898),  128,  pi.  7,  flg.7,  near  Crawfish  Bar, 
Key  West,  Fla.;  Jordan  &  Evermann,  I.e.,  2888,1898. 

Oennf  42.  uirrOCAlIFUB  Baflnesqne.    The  Sea-horsM. 

Body  strongly  compressed,  belly  gibbous,  tapering  abruptly  to  a  long,  quadrangular,  prehensile 
tail.  Head  with  a  distinct  curved  neck  placed  nearly  at  a  right  angle  with  direction  of  the  body, 
eurmoiinted  by  a  compressed  occipital  crest,  on  top  of  which  is  an  angular,  star-shaped  coronet;  top  and 
aides  of  head  with  spines.  Physiognomy  remarkably  horse-like,  like  that  of  a  conventional  "knight** 
at  chess.  Body  and  tail  covered  with  bony  plates,  forming  rings,  those  on  body  each  with  6  spines  or 
tubercles,  those  of  tail  with  4.  Pectoral  fins  present,  short  and  broad;  anal  minute,  usually  present; 
dorsal  fin  moderate,  opposite  the  vent    Egg-pouch  in  male  a  sac  at  base  of  tail,  terminating  near  vent 

Species  numerous  in  all  warm  seas.  They  attach  themselves  by  their  tails  to  seaweed  and  other 
floating  substances,  and  are  often  carried  to  great  distances  by  currents. 

a.  Dorsal  fin  large,  with  19  rays;  rings  11  -}-  82  to  85;  depth  of  body  equals  length  of  bead;  snout  2.33  In  head;  dorsal  fin 

on  8.5  +  0  rings;  body  mottled,  not  dotted hucUonitut 

aa.  Doiml  fin  smaller,  with  16  to  18  rays. 

b.  Dorsal  fin  with  17  or  18  rays,  on  1  caudal  ring;  snout  nhort,  less  than  half  length  of  head;  light-blue  spots  on  head 

and  mont;  head  usually  without  filaments;  size  large punctulcUiis,  62 

W>.  Dorsal  fin  with  16  rays,  on  4  +  0  rings;  rings  12  +  81;  snout  longer  than  postocular  distance;  body  unspotted;  size 

moderate atylifer 

aaa.  I>or8al  fin  very  small,  with  12  rays,  on  2  + 1  rings;  rings  11  +  80;  snout  very  short;  body  without  white  spots. .  zoderas 

62.  Hippocampus  piinctulatus  Guichenot.     Sea-horse;  CabcdUo  de  Mar, 

D.  18,  covering  2 J -|- 1  rings;  rings  1 2 -f  30.  Snout  short,  about  2.6  in  head,  or  slightly  shorter 
than  poetorbital  part  of  head;  eye  2  in  snout;  supraorbital  spines  divergent,  each  with  a  minute  spine 
in  front;  coronet  high,  about  1.5  in  snout;  no  filament  on  coronet,  and  only  a  few  very  short  ones  any- 
where on  head,  none  on  body;  spines  of  body  strong,  but  blunt. 

Vo\oT,  dark-brown,  fins  pale;  head  with  numerous  minute  white  specks;  body  and  tail  with  a 
few  similar  specks. 

Found  in  the  tropical  parts  of  the  Atlantic;  common  in  the  West  Indies,  Brazil,  and  western 
Africa,  reaching  occasionally  northward  in  the  Gulf  Stream  as  far  as  Beaufort,  N.  C.  (Jenkins. )  One 
f^)ectmen,  about  3  inches  long,  seined  at  Ponce,  January  30. 

Hippocampus  pundvlaAui  Guichenot,  in  Sagra's  Cuba,  Polss.,  174,  pi.  5,  fig.  2, 1860,  Cuba;  Poey,  Fauna  Puerto-Riquefia 

847.1881;  8tahl,  1.  c,  79  and  165, 1883;  Jordan  &  Evermann,  1.  c,  777, 1896. 
IHppocQmpw  marffinalis  Eeckel,  in  Kaup's  Lophobr.,  15,  1856,  Mexico. 
Hippoeani^pue/aacicularig  Heckel,  in  Kaup's  Lophobr.,  15, 1856,  Mexico. 
Hippoctanput  Umgiro9tris  Heckel,  in  Kaup's  Lophobr.,  12, 1856;  not  of  Cuvier. 
mppocampw  gtittuiatu9  Giinther,  Cat.,  VIII,  202, 1870;  probably  not  of  Cuvier. 
f  Bippoeampus  kuda  Bleeker,  Nat.  Tyds.  Ned.  Ind.,  Ill,  82,  East  Indies. 

Family  XXVIII.  ATHERINID^.     The  Silversides. 

Body  rather  elongate,  somewhat  covered  with  scales  of  moderate  or  small  size,  which  are  usually, 
ImX  not  always,  cycloid.  No  lateral  line;  some  scales  often  with  rudimentary  mucous  tubes.  Cleft  of 
the  moath  moderate.  Teeth  small,  on  jaws  and  sometimes  on  vomer  and  palatines,  rarely  wanting. 
Premaxillaries  protractile  or  not.     Opercular  bones  without  spinee  or  aerrature,     Gill-openings  wide, 
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the  gill-membranefl  not  connwted,  free  from  isthmus;  gills  4,  a  slit  lK»hind  fourth.  PseudobranohiH* 
present;  gillrakers  usually  long  and  slender.  Branch iostegals  5  or  6.  Dorsal  fins  2,  well  separated, 
the  first  of  3  to  8  slender  flexible  spines,  second  of  soft  rays;  anal  with  a  weak  spine  similar  to  soft 
dorsal,  but  usually  larger;  ventral  fins  small,  alxlominal,  not  far  l)ack,  1  small  spine  and  5  soft  rays; 
ptH'torals  moilerate,  inserted  high.  Air-bladder  present.  No  pyloric  C4eca.  Vertebrae  numerous, 
usually  about  23  j  23  =  46;  third  and  fourth  superior  pharyngeals  coossified,  with  teeth. 

This  family  comprises  about  15  genera  and  60  species  of  carnivorous  fishes,  mostly  of  small  size, 
living  in  great  schools  near  shore  in  temperate  and  tropical  seas;  a  few  si)ecie8  in  fresh  water;  all  the 
s])ecie8  have  a  silvery  band  along  side;  this  is  sometimes  underlaid  by  black  pigment.  All  which  are 
large  enough  are  highly  valued  as  food;  hence  the  common  name  of  "fishes  of  the  king*'  (pescadosdel 
rev,  or  pesce  re,  or  peixe  rey). 

n.  Premaxillary  narrow  posteriorly,  ite  edge  nearly  straight.    Body  little  compreased,  belly  rounded;  pectorals  short: 
scales  cycloid;  vomer  with  teeth;  first  dorsal  with  6  to  9  spines,  Inserted  in  front  of  the  rather  short  anal; 

mouth  short Athebin  a  ,  4 

aa.  I*remaxillary  broad  p<wterlorly,  its  edge  strongly  curved. 

b.  Lower  jaw  strong,  projecting  beyond  upper. 

r.  Scales  small,  rough,  in  70  series;  teeth  well  developed;  vomer  UMually  with  a  few  teeth;  jaws  long Lethostole 

cr.  Scales  large,  smooth,  in  38  to  50  series '. Chirostoma 

bb.  Lower  jaw  moderate,  its  tip  included;  vomer  without  teeth. 

d.  Scales  laciniate;  dorsal  and  anal  scaly Kirtlandia 

dd.  Scales  cycloid;  soft  dorsal  and  anal  mostly  without  scales Menidia 


Fio.  22.~-Atheriiia  stipes. 

Oenui  48.  ATHEBIHA  (Artedi)  Limueui. 

Bcxiy  oblong,  compresseti.  Mouth  large,  terminal,  oblique;  jaws  alK>ut  equal,  their  edges  nearly 
straight;  maxillary  extending  to  front  of  eye.  Premaxillaries  narrow  posteriorly,  strongly  protrat!tile. 
Vi inform  teeth  in  bands  on  jaws,  vomer,  and  palatines.     Species  numerous,  mostly  European. 

a.  Anal  fin  rather  short,  of  10  to  16  rays. 

6.  Scales  large,  36  to  40:  first  dorsal  with  5  or  6  spines. 

r.  Head  very  broad,  interorbital  width  about  equal  to  the  large  eye,  which  is  about  2.33  in  head.    Scales  36  to  41. 

(L  Anal  rays  i,  12,  or  i,  13;  head  about  4  in  length *. slipcg,  63 

d(l.  Anal  rays  i,  10  or  11;  head  3.5  to  3.66  in  length UUicrps^  GA 

cr.  Head  narrow  and  pointed,  the  large  eye  much  greater  than  interorbital  width;  liody  slender  and  weak,  depth  6  in 

length;  anal  i,  12;  scales  38  to  41 arsea,  65 

bb.  Scales  small,  45  to  52;  body  very  slender;  first  dorsal  long,  with  7  or  8  spines. 

e.  Anal  rays  i,  11;  eye  3  in  head;  .scales  45 harringtonenfffi* 

rr.  Anal  rays  i,  15;  eye  2.5  in  head;  scales  52 Carolina 

an.  Anal  fin  longer,  of  about  20  rays;  dorsal  rays  v-i,  15 micrt>fy« 

68.  Atherina  stipes  (Miiller  &  Troschel) . 

Head  4;  depth  5.3;  eye  2.5;  snout  4;  maxillary  2.7;  mandible  2.3;  interorbital  3;  D.  v-i,  9; 
A.  1, 12  or  13;  pectoral  1.6;  ventral  2.3;  caudal  1.2;  scales  41. 

Close  to  A.  Idticepsj  but  with  top  of  head  narrower  and  more  pointed,  eye  smaller,  lateral  Itand 
much  wider,  about  4.5  in  heat^l,  e<iual  to  length  of  snout.  Known  only  from  the  Barbados  and  Porto 
Rico;  apparently  rare,  only  two  specimens  collected,  about  2.5  inches  long,  these  being  taken  with  the 
abundant  A.  laiiceps  at  Culebra. 

Atherina  stipes  Miiller  <&  Troschei.  in  Schombunck,  Hist.  Barb.,  671. 1848,  BarbadoM;  Jordan  &  Evermann,  1.  c.,  790,  1896. 
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64.   Atherina  laticeps  Poey.     Cabezole, 

Head  3.5;  depth  4.8;  eye  2.3;  snout  4;  maxillary  2.1;  niandible  2;  interorbital  2.4;  D.  v-i,  9;  A.  i, 
10  or  11;  pectoral  1.5;  ventral  2;  caudal  1.2;  scales  38.  Body  elongate,  somewhat  compressed,  espe- 
cially posteriorly,  very  heavy  forward;  head  very  large,  flat  above,  interorbital  space  very  l)road,  ecjiial 
to  eye,  which  is  very  large;  snout  very  short,  wide  and  blunt;  mouth  wide,  very  oblitjue;  maxillary 
narrow,  reaching  beyond  front  of  eye;  lower  jaw  the  shorter;  jaws,  vomer,  and  palatines  with  villifonn 
bands  of  very  short  teeth;  spinous  dorsal  of  extremely  slender  flexible  spines;  scales  large,  with  a 
glazed  or  enamel-like  appearance,  as  if  highly  polished,  in  alcoholic  specimens  when  dry. 

Color  in  life:  Translucent  green,  silvery  l)elow  with  a  well-defined  silvery  lateral  band,  l)elow 
which  is  a  series  of  dots  along  side;  back  with  dark  dots  forming  streaks  along  rows  of  scales;  snout 
above  with  black  dots;  fins  pale,  nearly  plain ;  a  dusky  shade  at  base  of  caudal.     (Jordan  &  Evermann. ) 

Caribbean  Sea,  north  to  western  Florida.  A  small  and  very  common  species;  290  examples,  1.5 
to  3  inches  in  length,  from  Ponce  and  Culebra. 

Atherina  loHeeps  Poey,  Memorias,  II,  265, 1861,  Havana;  Jordan  &  Evennann,  1.  c,  790,  1896. 

65.  Atherina  araea  Jordan  &  Gilbert. 

Head  4.5;  depth  6;  eye  2.6;  snout  4;  maxillary  2.7;  mandible  2.3;  interorbital  3.1;  D.  vi-i,  9; 
A.  I,  12;  pectoral  1.5;  ventral  2.2;  caudal  1.4;  scales  41.  Body  more  slender  and  head  smaller  and 
more  pointed  than  in  A.  laiiceps  or  A,  stipes;  maxillary  scarcely  reaching  front  of  orbit 


Fia.  23. — Atherina  arxa. 

Color  of  A.  liipeny  belly  dusky  behind  vent;  base  of  anal  dusky,  the  color  continued  alon)^  caudal 
peduncle  in  a  "series  of  black  dots;  no  black  dots  on  sides. 

Gulf  of  Mexico  to  Key  West  and  Cozumel.  Uncommon  in  Porto  Rico;  only  four  specimens,  2.5 
mches  in  length,  taken  with  A.  laHcepSf  at  Culebra. 

Atherina  araea  Jordan  &  Gilbert,  Proc.  U.  8.  N.  M.  1884,  27,  Key  West:  Jordan  &  Evermann,  1.  c,  790,  1896. 

Family  XXIX.  MUGILIDiC.     The  Mallets. 

Body  oblong,  more  or  less  compressed,  covered  with  rather  large  cycloid  scales;  no  lateral  line, 
but  the  furrows  often  deepened  on  middle  of  each  scale  so  as  to  form  lateral  streaks.  Mouth  small, 
jaws  with  small  teeth,  or  none,  teeth  various  in  form;  premaxillaries  protractile.  Gill-openings  wide, 
membranes  separate,  free  from  isthmus.  Branchiostegals  5  or  6.  Gillrakers  long  and  slender.  Gills  4, 
a  slit  behind  fourth.  Pseudobranchiae  large.  Two  short  dorsal  fins,  well  separated,  anterior  with 
4  stiff  spines,  last  one  of  which  is  much  shorter  than  the  others;  second  dorsal  longer  than  first,  similar 
U>  the  anal;  anal  spines  2  or  3,  graduated;  ventral  fins  abdominal,  not  far  back,  composed  of  1  spine 
an<l  5  rays;  caudal  forked.  Air-bladder  large,  simple.  Intestinal  canal  long.  Peritoneum  usually 
black.     Vertebra*  24. 

The  family  comprises  8  or  10  genera  and  about  lOOsi^cies,  inhabiting  the  fresh  waters  and  (roasts 
of  warm  regions,  feeding  on  organic  matter  contained  in  mud. 

"In  the  genus  MugilyA  considerable  indigestible  portion  of  the  latter  is  swallowed,  and  in  order 
to  prevent  lai^r  bodies  from  passing  into  the  stomach,  or  sul^tances  from  pMissing  through  the  gill- 
ofiening!',  these  fishes  have  the  organs  of  the  pharynx  modified  into  a  filtering  apparatus.  They  take 
in  a  quantity  of  sand  or  mud,  and  after  having  worked  it  for  some  time  between  the  pharyngeal  bones, 
they  eject  the  roughest  and  indigestible  portion  of  it.     The  upper  pharyngeals  have  a  rather  irregular 
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form;  they  are  slightly  arched,  the  convexity  being  directed  toward  the  pharyngeal  cavity,  tapering 
anteriorly,  and  broad  posteriorly.  They  are  coated  with  a  thick,  soft  membrane,  which  reaches  far 
iHjyond  the  margin  of  the  bone  and  is  studded  all  over  with  minute  horny  cilia.  Each  branchial  arch 
is  provided  with  a  series  of  long  gillrakers,  which  are  laterally  bent  downward,  each  series  closely 
fitting  to  the  sides  of  the  adjoining  arch;  they  constitute  together  a  sieve  admirably  adapted  to  permit 
a  transit  for  the  water,  retaining  at  the  same  time  every  solid  substance  in  the  cavity  of  the  pharynx." 
Of  the  5  genera  occurring  in  American  waters,  only  2  are  represented  in  Porto  Rico. 

MUGILIN^l: 

a.  Stomach  muscular.  gizzard-Ilke:  teeth  slender,  usually  having  the  form  of  cilia:  lower  Jaw  angular  in  front;  Kpecies 

chiefly  marine. 

b.  Anal  spines  8:  teeth  ciliform.  flexible. 

c  Orbit  with  a  well-developed  adipose  eyelid,  covering  part  of  iris;  cilia  in  one  or  few  series,  slender:  cleft  of  mouth 

chiefly  anterior Mugil,  44 

66   Anal  spines  2,  first  soft  ray  simple  but  articulate;  teeth  distinct,  in  a  few  series,  scarcely  ciliform,  often  obsolete  in 

lower  Jaw;  lips  thin;  no  adipose  eyelid;  preorbital  serrate Qcebimana 

Aoonostomina: 

aa.  Stomach  not  gizzard-like:  teeth  not  ciliform;  lower  Jaw  not  angular  in  front;  cleft  of  mouth  lateral;  fresh-water 
species,  inhabiting  chiefly  mountain  torrents  in  the  Tropics. 

d.  Teeth  In  villiform  bands. 

e.  Anal  spines  2:  teeth  in  bands  on  Jaws  and  vomer;  lower  Jaw  without  lamelliform  folds Agokostomus,  45 

dd.  Teeth  coarse,  broad,  truncate  incisors,  with  their  free  edges  serrate;  smaller  teeth  on  vomer;  none  on  palatine^; 

head  heavy,  the  blunt,  tumid  snout  overhanging  the  small,  inferior  mouth:  lower  Jaw  forming  a  sharp  soft 
edge JoTURUs 

Oenns  44.  MUOIL  (Artedi)  LinnaBnt.    The  Mallets. 

Body  oblong,  somewhat  compressed,  covered  with  lai^  scales.  Head  large,  convex,  scaled  on 
sides  and  above.  Mouth  small,  subinferior,  the  lower  jaw  angulated.  Jaws  with  one  or  a  few  series 
of  short,  flexible,  ciliform  teeth;  no  teeth  on  vomer  or  palatines.  Eye  lai^,  with  a  large  adipose 
eyelid,  which  is  little  developeil  in  the  young.     Stomach  muscular,  like  the  gizzard  of  a  fowl. 

Species  very  numerous,  living  on  mud  and  running  in  great  schools  along  the  shores  and  in 
brackish  lagoons  of  all  warm  regions. 

a.  Soft  dorsal  and  anal  fins  almost  naked:  anal  rays  ni,  8,  rarely  iii,  7;  sides  with  dark  longitudinal  stripes  along 

rows  of  scales;  caudal  deeply  forked,  size  large. 
6.  Scales  about  3:Un  longitudinal  series:  depth  about  4.5  in  length  to  base  of  caudal,  teeth  very  minute;  distance  i.-xmi 

tip  of  pectoral  to  front  of  dorsal  about  two-sevenths  the  length  of  pectoral;  lips  rather  thin hrasUianfif,  C6 

66   Scales  about  41  in  a  longitudinal  series;  depth  about  4  in  length  to  base  of  caudal;  teeth  close-set,  rather  small; 

distance  of  tip  of  pectoral  from  front  of  dorsal  about  two-ninths  the  length  of  pectoral cqphalu» 

aa.  Soft  dorsal  and  anal  fins  scaled,  sides  without  dark  stripes  along  rows  of  scales;  caudal  less  deeply  forked;  size 
smaller. 
c   Anal  rays  in,  9.  scales  35  to  45  in  a  longitudinal  series. 

d.  Scales  42  to  45  in  longitudinal  series:  teeth  small inrilis 

dd.  Scales  35  to  88  in  longitudinal  •'eries. 

e.  Pectoral  not  nearly  reaching  origin  of  dorsal,  distance  from  its  tip  to  front  of  dorsal  being  in  the  adult  one-sixth 

length  of  pectoral:  teeth  close-set,  rather  small,  but  distinctly  visible  without  a  lens;  scales  38  or  39  in  lonj?:- 
tudinal  series:  dorsal  less  falcate rumna^  €»7 

(e.  Pectoral  nearly  reaching  origin  of  dorsal;  scales  35  or  36  in  longitudinal  series;  bare  space  between  dentary  bon€?j< 
small gaimajrdianus 

cc.  Anal  rays  in,  8;  scales  very  large,  about  33  in  a  longitudinal  series:  teeth  wlde-yet,  larger  than  in  any  other  species 
except  setoaus.  about  as  long  as  nostril;  upper  lip  thick;  pectoral  not  nearly  reaching  front  of  dorsal;  size 
small trichodon,  68 

66.  Miigil  brasiliensis  (Agassiz).     '^Liza'\'  Mullet;  Lebrancho, 

Hea<l  4;  depth  5;  eye  5.75;  snout  4.5;  interorbital  2;  D.  iv-i,  8;  A.  iii,  8;  scale-M  .35-12. 

Body  long  and  slender,  more  so  than  in  any  other  of  our  species;  snout  broad,  blunt,  and  evenly 
rounded;  profile  from  snout  to  dorsal  fin  almost  straight;  ventral  outline  somewhat  more  convex;  top 
of  head  nearly  flat;  upper  lip  thin;  preorbital  large,  almost  covering  maxillary;  eye  hidden  in  front 
and  behind  by  a  broad  adipose  membrane;  teeth  ininute;  scales  large,  about  21  between  tip  of  snout 
and  origin  of  spinous  dorsal;  soft  dorsal  and  anal  almost  naked,  (*audal  covered  with  fine  scales  at  baae; 
margin  of  soft  dorsal  and  anal  very  concave;  caudal  deeply  forked,  the  lobes  equal,  about  as  long  as 
head;  pectoral  moderate,  one-sixth  in  head,  not  reaching  origin  of  spinous  dorsal  by  a  distance  greater 
than  diameter  of  eye;  ventrals  slightly  shorter  than  pectoral. 


Digitized  by 


Google 


THE   FISHES   OP   PORTO   RICO.  113 

Color,  dusky  above,  silvery  below;  a  dusky  streak  along  each  row  of  stales;  scales  on  side  and 
opercle  with  dark  punctulations;  ventrals  pale-yellowish;  other  fins  dusky. 

Found  from  Cuba  to  Patagonia;  common  throughout  the  West  Indies  and  along  the  coast  of  Brazil, 
and  very  common  in  Havana  market,  where  it  is  known  as  **  lebrancho."  It  is  the  most  abundant  mullet 
seen  in  the  markets  of  Porto  Rico,  and  perhaps  the  most  abundant  species  of  the  family  about  the 
ifcland.     It  is  an  important  food-fish  and  is  held  in  high  esteem.     Length,  16  to  18  inches. 

Muffil  brcufUieiuns  Agassiz,  in  Spix,  Pise.  Brasil.,  234,  pi.  72,  1829,  Atlantic  Ocean  off  Brazil:  the  type8  in  the  museum  at 

Munich;  Poey,  Fauna  Puerto-Riquefia,  335, 1881;  Jordan  &  Evermann,  I.e.,  810, 1896. 
MuffU Uza  Cuvier  &  Valenciennes,  Hist.  Xat.  Poiss.,  XI, 83, 1836, Brazil,  Porto  Rico,  Maracaibo,  Surinam,  and  Martinique 
Muffa  lebranchus  Poey,  Memorias,  II,  260,  pi.  18,  fig.  3, 1861,  Cuba;  Poey,  Fauna  Puerto- Riqueii a,  335, 1881 .  Stahl,  I.  c,  78  and 
164,1883. 

67.  Miigil  curema  Cuvier  &  Valenciennes.     "Liza";  "/o/«ga";   Wiiie  Mullet. 

Head  4  to  4.4;  depth  3.9  to  4.6;  eye  4;  snout  3.5;  D.  iv-i,  8;  A.  iii,  9;  .scales  38,-11;  interorbital 
width  2.6.  Body  moderately  elongate;  snout  rather  narrow  and  pointed;  upper  profile  cufved  very 
slightly  from  snout  to  dorsal  fin;  ventral  outline  more  convex.  Upper  lip  rather  thick;  preorbital 
narrow,  nearly  covering  maxillary  posteriorly;  eye  with  broad  adipose  membrane  in  front  and  behind; 
teeth  thick-set,  small,  but  distinctly  visible  to  naked  eye;  scales  small,  about  23  from  origin  of  dorsal 
to  tip  of  snout;  soft  dorsal,  anal,  and  caudal  densely  scaled;  soft  dorsal  and  anal  concave;  pectoral 
short,  not  reaching  origin  of  spinous  dorsal,  longer  in  young;  caudal  deeply  forked,  the  lobes  nearly 
twice  length  of  middle  rays. 


Fig.  24. — MuqU  curema. 

Color,  dark-olive  above,  with  steel-blue  reflections,  silvery  below;  no  dusky  streaks  along  side;  a 
rather  small  dark  blot<;h  on  base  of  pectoral;  spinous  and  soft  dorsals  and  pectoral  pale,  with  numerous 
nnall  dark  punctulations;  caudal  pale,  yellowish  at  base,  margin  dark;  anal  and  ventrals  yellowish; 
side  of  head  with  two  yellowish  blotches. 

This  species  measures  a  foot  or  less.  Next  to  M.  brasUienMs  it  is  the  most  abundant  mullet 
about  Porto  Rico.  Specimens  are  in  the  collection  from  San  Juan,  Aguadilla,  Mayaguez,  Ensenada  del 
Boqueron,  Arroyo,  Fajardo,  Vieques,  Culebra,  and  Caguas.  It  has  a  very  wide  range,  being  found  from 
Cape  Cod  to  Brazil,  and  Magdalena  Bay  to  Chile,  and  is  generally  common  on  both  coasts  of  America, 
particularly  in  the  Tropics.  Its  occurrence  in  fresh  water  in  the  Rio  Grande  at  Caguas,  some  40  miles 
frrmi  salt  water,  is  of  interest.  It  is  found  there  in  some  numbers,  and  is  one  of  the  most  important 
food-fishes  of  the  region. 

JVtif/i/  curema  Cuvier  <fe  Valenciennes,  Hist.  Nat.  Poia*.,  XI,  87, 1836,  Brazil,  Martinique,  and  Cuba;  Jordan  &  Evermann. 

1.  c,  813, 1896. 
MuffU pelro8US  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  XI,  89, 1836,  Brazil,  Surinam,  Gulf  of  Mexico,  and  Cuba. 

68.  Mugril  trichodon  Poey.     ''lAza'';  Fau'tail  Mullet, 

Head  4.2;  depth  3.6;  eye  4;  snout  3.5;  interorbital  width  2.5;  D.  iv-i,  8;  A.  in,  8;  scales  33,-11. 
Bodyiobust,  depth  somewhat  greater  than  in  MtujUrnrema;  snout  rather  narrow  and  jwinted;  dorsal 
ind  ventral  outlines  about  equally  curved;  upper  lip  thicker  than  in  any  other  American  species; 
preorbital  narrow,  covering  little  of  maxillary;  eye  covered  in  front  or  behind  by  a  broad,  adii)ose 
membrane;  teeth  wide-set,  larger  than  in  most  other  species,  about  as  long  as  nostril,  and  plainly 

F.  C.  B.  1900-^ 
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visible  in  eairh  jaw;  scales  large,  alx)ut  21  l)etween  tip  of  snout  and  origin  of  dorsal  fin;  soft  dorsal, 
anal,  and  caudal  densely  covered  with  fine  scales;  soft  dorsal  and  anal  concave;  pectoral  not  reaching 
origin  of  dorsal;  caudal  broad,  widely  forke<l;  caudal  peduncle  deep  but  thin. 

Color,  dusky-olive  al)ove  with  sotne  bluish  reflections,  silvery  below;  no  dusky  streaks  along 
rows  of  scales;  a  dark  blotch  on  bai^e  of  i)ectoral;  dorsals  and  caudal  pale,  the  former  with  very  small 
dark  punctulations;  caudal  margined  with  dark;  anal  and  ventrals  yellowish;  i)ectoral  pale,  finely 
punctulate  with  brown. 

This  species  reaches  a  length  of  6  to  10  inches.  It  is  found  fnmi  Flori<la  Keys  to  Brazil,  and  is 
abun<lant  alx)ut  Key  West,  but  not  about  Cuba,  and  does  not  seem  to  be  conmion  about  Porto  Rico, 
the  collection  containing  a  single  small  specimen  obtained  at  Puerto  Real. 

Mtujil  triehodfm  Poey,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  XI,  1875, 66,  pi.  8,  figs.  \  to  8,  Cuba;  Jordan  &  Evermann.  I.  c,  816, 1896 
Oenuf  45.   AOONOSTOldTS  Bennett     The  D^jaos. 

Fresh-water  mullets,  with  cleft  of  mouth  extending  laterally  alxjut  to  front  of  eye.  Small  teeth 
in  villiform  l>ands  in  both  jaws,  and  sometimes  on  vomer.  Edge  of  lower  lip  rounde<l,  not  sharp. 
•Stomach  not  gizzard-like.     Anal  spines  usually  2,  first  soft  ray  slender  and  often  taken  for  a  spine. 

This  genus  occurs  in  streams  of  mountainous  regitms  in  tropical  countries.  The  Amerittan  siKJtues 
constitute  the  subgenus  Dajaus,  characterized  by  the  presence  of  teeth  on  the  [>alatines. 

a    Inlenirbital  space  flat,  narrow,  4  in  head;  head  3.66;  depth  4.33  to  4.60;  lips  thin;  scales  40  to  42,-13 percuidrs 

aa.  Interorbital  space  convex,  broad,  2.66  to  3  in  head. 

b.  Lips  thin;  body  rather  deep;  maxillary  to  front  of  eye monticola,  (J9 

bb.  Lip«  thick. 

c.  Maxillary  short,  barely  reaching  front  of  eye,  4  in  head;  eye  5  in  head;  head  4.25  in  length namtina 

cc.  Maxillary  long,  reaching  posterior  margin  of  pupil,  2,5  in  head;    eye  very  small,  6.5  in  head;   head  3.5  in 

length microps 


Fig.  25. — AgotuMstomtut  montictAa. 
69.  Agronostomus  monticola  (Bancroft).     ** Dajan.*' 

Head  8.5;  <lepth  3.8;  eye  (5;  snout  3.4;  maxillary  3;  mandible  2.4;  interorbital  2.9;  I),  iv-i,  8;  A. 
Ill,  9;  i)ectoral  1.7;  ventral  1.9;  caudal  1.2;  scales  42,-13. 

B(Kly  elongate  and  compresHe<l;  back  s<^rcely  elevate<i;  head  very  broad  above  and  slightly 
convex;  mouth  mo<lerate,  upper  lip  broadened  in  front,  maxillary  reaching  front  of  eye,  lower  jaw 
included;  villiform  teeth  on  eat^h  jaw,  vomer,  and  iialatines;  eye  much  nearer  tip  of  snout  than  edge 
of  opercle;  scales  large,  slightly  ctenoid;  dorsal  fin  as  in  Mugil^  spinous  dorsal  with  an  appendage  of  2 
modified  scales  on  €»ach  side  of  its  l>ase  anteriorly;  (raudal  large,  moderately  forked. 

Color  in  life:  Brownish  al)ove,  scales  very  dark-tnlged  o\\  upi)er  three-fifths  of  side;  lower  parts 
white;  top  of  head  dark,  cheek  and  oi)ercles  white,  with  bra^ssy  shades;  under  jmrt  of  head  white; 
axil  black;  a  black  blotch  at  base  of  caudal,  Ixvoming  faint  or  disapi)earing  with  age;  dorsal  spines 
dark;  soft  dorsal  brassy  at  base,  pale  at  tip;  jiectoral  and  ventral  jmle;  anal  yellowish,  pale  at  tip,  a 
black  blotch  near  posterior  border;  c»audal  <iarker,  yellowish  at  btuMe;  |>eritoneum  black.  In  spirits 
not  much  different. 
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This  species  occurs  in  the  fresh  waters  of  the  West  Indies  and  eastern  Mexico  and  is  not  uncommon. 
It  is  very  abundant  in  the  fresh- water  streams  of  Porto  Rico,  and  is  much  used  as  food;  many  were 
collected  at  Caguas  in  the  Rio  Loiza  and  Rio  Caguitas  and  in  Rio  Bayamon  at  Bayamon,  of  all  stages 
of  growth  from  1.5  to  11  inches;  also  common  in  the  lai-ge  spring  at  Aguadilla,  from  which  Columbus 
is  said  to  have  supplied  his  ships  with  fresh  water  November  17,  1493. 

Mugil  fwnUicola  Bancroft,  in  Griffith's  edition  of  Cuvier's  Animal  Kingdom,  Fishes,  367,  pi.  36, 1836. 

Mugil  irretitus  Goase,  Nat.  Sojourn  Jamaica,  84, 1851,  Jamaica. 

Agonodomua monlicola,  Poey,  Fauna  Puerto-Riquefia,  335,  1861;  Stahl,  1.  c,  164,  1883;  Jordan  <&  £vermann, I.e., 819, 1896. 

Dqjaus  (Aganostomus)  monticola,  Stahl,  1.  c,  78, 1883. 

Family  XXX.  SPHYR^NID;€.     The  Barracudas. 

Body  elongate,  subterete,  covered  with  small  cycloid  scales;  head  very  long,  pointed,  pike-like, 
scaly  above  and  on  sides;  mouth  horizontal,  large;  jaws  elongate,  the  lower  considerably  projecting; 
upper  jaw  nonprotractile,  its  border  formed  by  premaxillaries,  l)ehind  which  are  the  broad  maxillaries; 
large,  sharp  teeth  of  unequal  size  on  both  jaws  and  on  palatines,  none  on  vomer;  usually  a  very 
strong,  sharp  canine  near  tip  of  lower  jaw.  Op>ercular  bones  without  spines  or  serratures.  Ciill-openings 
wide,  gill-membranes  not  united,  free  from  isthmus;  gillrakers  very  short  or  obsolete.  Branch iostegals 
7;  gills  4,  a  slit  behind  the  fourth.  Pseudobranchiee  well  developed.  Air-bladder  large,  bifurcate 
anteriorly;  many  pyloric  caeca.  Lateral  line  well  develope<i,  straight.  Pectoral  fin  short,  placed  in 
or  below  line  of  axis  of  body;  ventrals  i,  5,  abdominal,  in  advance  of  middle  of  body;  first  dorsal  over 
ventrals,  of  5  rather  stout  spines;  second  dorsal  remote  from  first  dorsal,  similar  to  anal  and  opposite 
to  it;  caudal  fin  forked.  Vertebrae  24.  First  superior  pharyngeal  not  present;  second,  thini,  and 
fourth  separate,  with  teeth;  lower  pharyngeals  separate. 

A  single  genus  of  about  20  species;  carnivorous,  pike-like  fishes,  often  of  large  size,  active  and 
voracious,  inhabiting  warm  seas,  many  of  them  highly  valued  as  food. 


Fig.  26.—Sphyrsima  barracuda. 
Oenui  45.  8PHTESNA  (Artedi)  Bloeh  ft  Sohneider. 

Characters  of  this  genus  included  above. 

a.  Scales  large,  75  to  85  in  lateral  line;  origin  of  first  dorsal  behind  root  of  ventrals,  over  last  third  or  fourth  of  pectoral; 

body  compressed;  lower  Jaw  with  fleshy  tip;  maxillary  reaching  past  front  of  orbit;  teeth  large  . . .  barracuda,  70 
aa.  Scales  moderate,  110  to  130  in  lateral  line;  body  subterete  or  compressed. 

b.  Pectoral  reaching  front  of  spinous  dorsal;  maxillary  reaching  front  of  orbit;  origin  of  spinous  dorsal  behind  root 

of  ventrals gwojchancko,  71 

bb.  Pectoral  not  reaching  front  of  first  dorsal;  maxillary  not  reaching  front  of  orbit picudiUa,  ?2 

aiui.  Scales  very  small,  150  to  170  in  lateral  line;  origin  of  spinous  dorsal  well  behind  tip  of  pectoral,  before  the  vertical 
from  root  of  ventrals;  lower  jaw  with  fleshy  tip.    Body  slender,  subterete sphyrsena 

70.  SphyrsBna  barracuda  ( Walbaum) .     *  *  Picuda. ' ' 

Head  3.3;  depth  7  (2  in  head);  eye 6.6;  snout  2.1;  maxillary  2. 1 ;  mandible  1.6;  interorbital  5.1; 
D.  v-i,  10;  A.  I,  8;  pectoral  2.7;  ventral  3.3;  caudal  1.3;  scales  12-83-11. 

Body  elongate,  slightly  compressed,  head  cuboid  back  of  eyes,  snout  conic;  mouth  very  large,  lower 
jaw  strongly  projecting,  with  a  fleshy  tip  at  symphysis;  maxillary  reaching  past  front  of  eye;  teeth  on 
jaws,  premaxillaries,  and  palatines  unequal,  very  strong,  sharp,  and  compresse<i;  much  smaller  teeth  on 
edges  <if  premaxillaries;  scales  of  trunk  large,  cycloid;  smaller  scales  on  cheeks  and  opercles;  dorsal 
fini*  2,  widely  separated,  origin  of  first  midway  between  front  of  eye  and  origin  of  soft  dorsal;  its  spines 
giender  and  flexible;  soft  dorsal  and  anal  similar;  caudal  well  forked,  upper  lobe  slightly  the  longer. 

Color  in  spirits:  Dark  above,  pale  below,  with  silvery  bluish  reflections;  dark  longitudinal  streaks 
along  rows  of  scales  above  lateral  line;  young  with  dark,  irregularly  shaped  blotches  on  middle  of 
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side,  these  often  extended  as  vertical  bars,  disappearing  with  age;  usually  from  one  to  several  small, 
very  dark  brown  spots,  sometimes  black,  scattered  irregularly  on  side;  ventral,  anal,  and  soft  dorsal 
chiefly  black;  top  of  head,  upper  edge  of  maxillary,  and  edge  of  opercle  above,  black. 

The  picuda  is  common  in  the  West  Indies,  ranging  north  to  Charleston  and  the  Bermudas,  and 
south  to  Brazil.  It  is  a  fierce  and  voracious  fish,  of  good  food  qualities.  Thirteen  examples,  from  6 
to  16  inches  in  length,  were  collected  at  San  Juan  market,  San  Antonio  Bridge,  Mayaguez,  Ensenada 
del  Boqueron,  Culebra,  Hucares,  and  Fajardo. 

UmbUi  minor  marina,  the  Barracuda,  Catesby,  Fishes  of  Carolina,  etc.,  pi.  1, 1731,  Bahamas. 

Picuda,  Parra,  Dif.  Piezas,  Hist  Nat  Cuba,  90,  pi.  35,  fig.  2, 1787,  Havana. 

Esox  barracuda  Walbaum,  Artedi  Piscinm,  111,94, 1792,  Bahamas;  after  Catesby. 

Sphyraena  becuna  Lac^pMe,  Hist.  Nat  Poiss.,  V,  pi.  9,  fig.  3, 1803,  Martinique;  from  a  drawing  made  by  Plumler. 

SphyrsTia picuda  Poey,  Fauna  Puerto-Riquefla, 334, 1881;  Stahl,l.c.,76  and  162,1883;  Jordan  &  Evermann, I.e., 823, 1896. 

Sphyrxna  barracuda,  Jordan  &  Evermann,  I.e., 2841, 1898. 

71.  SphyrBBna  ^achanclio  Cuvier  &  Valenciennes.     Gnachanche;  Guachanche  Pdlon. 

Head  3;  depth  7;  eye  5.4;  snout  2.1;  maxillary  2.2;  mandible  1.6;  interorbital  7.2;  D.  v-r,  9; 
A.  I,  8;  pectoral  3;  ventral  3.6;  caudal  1.6;  scales  115. 

This  species  differs  from  S,  barracuda  in  the  much  smaller  scales,  larger  eye,  longer  and  more 
slender  head,  and  in  the  absence  of  color  markings.  The  single  specimen  in  the  collection,  9  inches 
long,  taken  at  Isabel  Segunda,  is  nearly  plain  in  spirits,  save  for  fine  dark  longitudinal  lines  following 
the  rows  of  scales  above  the  lateral  line.  The  back  is  of  a  faded  brown  color,  the  lower  parts  silvery 
white  everywhere  below  lateral  line;  no  r^ular  bars  or  scattered  spots. 

The  guachanche  is  a  common  West  Indian  species  ranging  north  to  Pensacola,  and  occasionally 
wandering  in  the  Gulf  Stream  to  Woods  Hole.     It  does  not  reach  as  great  size  as  the  picuda. 

Sphyrstna  guachancho  Cuv.  &  Val.,  Hist.  Nat.  Polas.,  Ill,  342, 1829,  Havana;  Jordan  &  Evermann,  1.  c.,  824, 1896. 
Sphyrsma  guntheri  Haly,  Ann.  Mag.  Nat.  Hist.,  XV,  1876,  270,  CJolon. 

72.  SphyrsBiia  picudiUa  Poey.     PicudiUa, 

Head  3.16;  depth  2.25  in  head;  eye  large,  about  5  in  head,  1.5  times  interorbital  space.  D.  v-i,  9; 
A.  1, 9;  scales  110.  Body  rather  robust,  subterete,  covered  with  scales  of  moderate  size;  head  rather 
large;  maxillary  rather  small,  about  2.6  in  head,  not  reaching  orbit.  Jaw  with  fleshy  tip,  bluntly  con- 
ical. Interorbital  area  flattish;  median  groove  shallow,  divided  by  a  very  indistinct  median  ridge; 
supraocular  ridge  bony,  striate;  preocular  ridge  rather  prominent.  Premaxillary  teeth  small,  subcon- 
ical;  dentition  as  in  Sphyrsma  borealiSy  hut  slightly  weaker;  position  of  spinous  dorsal,  in  comparison 
with  the  ventrals,  variable;  distance  from  tip  of  snout  to  origin  of  spinous  dorsal  about  2.1  in  Ixxiy; 
pectoral  not  reaching  spinous  dorsal;  space  separating  dorsals  about  5.5  in  bo<iy;  second  dorsal  eqxisil 
to  and  somewhat  in  advance  of  anal;  cheek  and  opercles  scaly;  small  embedded  scales  on  upper  [)art 
of  head;  scales  on  body  moderate,  uniform  in  size. 

Color  light-olive,  darker  above;  soft  dorsal,  anal,  and  ventral  fins  yellowish;  spinous  dorsal  and 
pectorals  darker;  upper  parts  of  preopercle  and  opercle  each  with  a  dark  spot;  top  of  head  and  tip  of 
snout  blackish. 

S.  picudilla  is  very  closely  allied  to  S.  lyorealis.  Its  eye  is,  however,  much  larger  ( when  specimens 
similar  in  size  are  compared),  and  the  frontal  groove  is  somewhat  different.  This  species  is  found  in 
the  West  Indies,  on  the  coasts  of  Cuba,  ranging  southward  to  Bahia.  It  was  not  seen  by  us  in  Porto 
Rico,  but  is  included  on  the  authority  of  Dr.  Stahl.     Length  18  inches. 

Sphyr<£ua picudiUa  Poey,  Memorias,  II,  162, 1860,  Havana:  Stahl,  1.  c.,  76  and  162, 1883:  Jordan  &,  Evermann,  1.  c.,824, 1896. 

Family  XXXI.  POLYNEMIDiC.     The  Thread^fishes. 

Body  oblong,  compressed,  and  covered  with  rather  large,  loosely  inserted,  ctenoid  scales.  Lateral 
line  continuous,  continued  on  tail,  usually  forked,  with  a  branch  on  each  lobe.  Head  entirely  scaly; 
snout  more  or  lass  conical,  projecting  over  mouth,  which  is  rather  large,  inferior,  with  lateral  cleft; 
premaxillaiy  protractile,  its  basal  process  vertical;  maxillary  without  supplemental  bone,  extending 
nuich  beyond  eye,  which  is  anterior,  lateral,  rather  large,  with  a  well-developed,  adipose  eyelid. 
Villiform  teeth  on  jaws,  palatines,  and  sometimes  on  vomer.    Pseudobranchiee  concealed.    Branchi- 
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oetegala  7.  Gill-membranes  separate  and  free  from  isthmus.  Gills  4,  a  slit  behind  fourth.  Two 
separate  dorsals,  somewhat  remote  from  each  other,  the  first  of  8  feeble  but  rather  high  spines,  first 
and  last  spines  very  short,  third  longest;  second  dorsal  equal  to  first  in  height  but  base  somewhat 
longer,  of  soft  rays  only.  Anal  fin  either  similar  to  or  much  longer  than  soft  dorsal;  caudal  fin  rather 
long,  widely  forked.  Second  dorsal,  anal,  and  caudal  fins  more  or  less  covered  with  small  scales;  first 
three  or  four  dorsal  spines  winged.  Ventrals  i,  5,  abdominal,  but  not  far  removed  from  pectorals;  pectoral 
fins  m<iderate,  placed  low,  in  two  parts,  the  lower  and  anterior  portion  of  several  filiform  articulated 
appen<lage8,  free  from  each  other,  used  as  organs  of  touch. 

In  the  young  the  dorsal,  caudal,  and  pectoral  fins  are  dusky,  the  anal  and  ventral  fins  white;  all 
the  fins  grow  darker  with  age,  pectorals  usually  becoming  black,  operculum  blackish. 

Bones  of  skull  with  a  well-developed  muciferous  system,  as  in  Scisenidae.  Basis  cranii  double, 
with  muscular  tube;  post- temporal  bifurcate;  hypercoracoid  with  median  foramen;  superior  pharyn- 
geal bones  4.  Pectoral  actinosts  divided;  two  of  them  normal,  supporting  pectoral  fin,  one  longitudinal, 
without  rays,  and  one  a  plate  on  the  coracoid,  supporting  the  pectoral  filaments.  Stomach  caecal,  with 
a  few  pyloric  appendages.     Air-bladder  various,  sometimes  wanting.     Vertebrae  10  +  14  =  24. 

a.  Anal  fin  much  longer  than  soft  dorsal,  of  about  30  rays;  vomer  without  teeth;  preoperculum  entire;  free  filaments 

of  pectoral  longer  than  body Polynemus 

aa.  Anal  fin  not  much  longer  than  soft  dorsal,  of  about  13  or  14  rays;  vomer  with  teeth:  preoperculum  serrate;  free 
filaments  of  pectoral  mostly  shorter  than  body Polydactylus,  47 

Oenns  47.  P0LTDACTYLU8  Lao^pMe. 

Anal  fin  not  much  longer  than  soft  dorsal,  of  about  13  or  14  rays;  vomer  with  teeth;  preoperculum 
serrate;  free  filaments  of  pectoral  mostly  shorter  than  body.  Teeth  in  villiform  bands  on  both  jaws, 
vomer,  palatines,  and  pterygoids.  Preopercle  sharply  serrated  on  its  posterior  margin,  its  angle  with 
a  scaly  flap.  Scales  rather  small,  finely  ctenoid.  First  dorsal  with  7  or  8  feeble,  rather  high  spines, 
firet  and  last  short.  Soft  dorsal  and  anal  fins  about  equaling  each  other;  pectoral  filaments  3  to  9. 
Pyloric  cajca  in  great  numbers. 

This  genus  is  represented  by  numerous  species  occurring  in  the  warm  seas;  but  of  four  American 
species  only  one  is  known  from  Porto  Rico. 

a.  Pectoral  filaments? virffinicus,  73 

aa.  Pectoral  filaments  8  or  9 odonfmus 

78.  Polydactylus  virginicus  (Linnseus).     ^^Barhudo^^ ;  Barbu. 

Head  3.3;  depth  3.25;  eye  5;  snout  4.8;  maxillary  2.2:  mandible  2;  interorbital  4.2;  D.  viii-i,  12; 
A-  III,  13;  pectoral  1.25;  ventral  2.2;  caudal  0.9;  scales  7-60-10. 

Body  oblong,  compressed,  covered  with  large,  loose,  slightly  ctenoid  scales;  the  lateral  line 
complete,  nearly  straight,  bifurcating  at  base  of  caudal,  the  branches  continued  on  tail;  head  completely 
scaled  except  about  eye,  which  is  entirely  covered  with  an  adipose  eyelid;  snout  somewhat  pig-like, 
overhanging  the  rather  large  mouth;  maxillary  reaching  far  beyond  eye;  lower  jaw  included,  villiform 
teeth  on  jaws,  vomer,  and  palatines;  preopercle  toothed;  dorsal  fins  2,  well  separated,  the  anterior 
of  weak  flexible  spines,  the  first  very  short,  third  longest,  1.5  in  head,  the  rest  rapidly  diminishing  in 
length;  pectoral  with  a  large  sheath  of  elongated  scales  above  axil  and  wath  7  long  filaments,  longer 
than  head,  inserted  considerably  in  advance  of  base  of  pectoral;  caudal  deeply  forked;  all  the  fins 
more  or  lees  scaly. 

Color  in  life:  Whitish-olive  above,  dirty  white  below;  spinous  dorsal  dark,  soft  dorsal  and  anal  pale, 
with  dark  punctulations;  pectoral  with  irregular  black  blotches,  filaments  white;  ventrals  dark,  paler  on 
margins.    In  spirits:  Pale  below,  darker  above;  pectoral  fin  black;  opercle  with  a  dusty  blotch  in  young. 

The  barbudo  is  an  abundant  and  useful  food-fish,  found  throughout  the  West  Indies  and  north 
to  Florida  Keys,  but  not  to  Virginia.  Twenty-three  examples  of  all  sizes  up  to  11  inches  in  length 
were  collected  at  San  Juan  market,  Palo  Seco,  Mayaguez,  Puerto  Real,  Ponce,  and  Isabel  Segunda. 

Piracoaba,  Marcgrave,  Hist.  Nat.  Brasll.,  176, 1648,  Brazil. 

FUyntmus  virginicuA  Linnseus,  Syst.  Nat.,  ed.  X,  317, 1758,  America. 

PUynemu*  mango  Lac^pMe,  Hist.  Nat.  Poiss.,  V,  413, 417, 418, 1803,  America;  after  Linnaeus. 

P6lyda(iylH»  plumierii  Lac^p^de,  Hist.  Nat.  Poiss.,  V,  419, 1803,  Martinique;  from  a  drawing  by  Plumier. 

FolynemuM  amrrUantts  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  Ill, 393, 1829, Santo  Domingo  and  Martinique. 

PUynemus  oligodon  O anther,  Cat.,  II,  322, 1860,  Rio  Janeiro. 

Trichidion  ptumieri,  Poey,  Fauna  Puerto- RiquQiia.  334, 1881 ;  Stahl,  1.  c,  78  and  164, 1883. 

Jtdydaetytm  virginicus,  Jordan  «b  Evermanii,  1.  c,  829, 1896. 
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Family  XXXII.  HOLOCENTRIDiE.     The  Squirrel-fishes. 

Body  oblong  or  ovate,  moderately  compressed,  covered  with  very  strong  ctenoid  or  spinous 
scales.  Head  with  large  muciferous  cavities;  eye  lateral,  very  large;  preorbital  very  narrow;  mouth 
moderate,  oblique;  premaxillaries  protractile;  maxillary  very  large,  with  supplemental  bone;  bands 
of  villiform  teeth  on  jaws,  vomer,  and  palatines.  Opercular  bones  and  membrane  bones  of  head  gener- 
ally serrated  or  spinescent  along  their  edges.  Branch iostegals  8.  Gill-membranes  separate,  free  from 
isthmus.  Gills  4,  a  slit  behind  fourth.  Pseudobranchice  present.  Gillrakers  moderate;  no  barbels. 
Sides  of  head  scaly.  Lateral  line  present.  Dorsal  fin  very  long,  deeply  divided,  with  about  11  strong 
spines  depressible  in  a  scaly  groove;  anal  with  4  spines,  the  third  longest  and  strongest;  ventrals 
thoracic,  with  1  spine  and  7  rays;  caudal  deeply  forked  with  sharp  rudimentary  rays  or  fulcra  at  base. 
Vertebrae  about  27.  Pyloric  ceeca  8  to  25.  Air-bladder  large,  sometimes  connected  with  organ  of 
hearing.  General  color,  red.  Young  with  snout  sharp  and  produced  (constituting  the  nominal  genera 
RhynchichthySf  Rhamphoberyx,  and  Rhmoberyx  based  on  peculiarities  of  immature  examples). 

There  are  4  genera  and  about  70  species  of  these  gayly  colored  inhabitants  of  the  tropical  seas, 
abounding  about  coral  reefs. 

a.  Preopercle  without  conspicuous  spine  at  its  angle;  air-bladder  divided  by  a  contraction,  anterior  part  extending 

to  the  otocrane Myripbhtib 

aa.  Preopercle  with  a  conspicuous  spine. 

b.  Suborbital  arch  armed  with  3  long  spines  curved  forward:  scales  und^scribed Plbctrypops 

66.  Suborbital  arch  simply  serrated;  scale  moderate,  38  to  56. 

c.  Moulh  moderate,  its  length  less  than  one-half  head Holockntrus,  48 

cc.  Mouth  very  large,  considerably  more  than  one-half  head,  lower  Jaw  projecting Flammed 

Oenui  48.  H0L0CEHTBU8  (Oronow)  SoopolL 

Body  oblong,  moderately  compressed,  ventral  outline  nearly  straight,  back  a  little  elevated,  tail 
very  slender.  Head  compressed,  narrowed  forward.  Operculum  with  a  strong  spine  above,  below 
which  the  edge  is  sharply  serrated;  a  strong  spine  at  angle  of  preopercle.  Orbital  ring,  preorbital, 
preopercle,  interopercle,  subopercle,  occiput,  and  shoulder-girdle  with  their  edges  sharply  serrate. 
Mouth  small,  terminal,  the  lower  jaw  projecting  in  adult.  In  the  yoimg  the  snout  is  much  produced. 
Maxillary  broad,  striate,  with  supplemental  bone.  Eye  excessively  large.  Scales  moderate,  closely 
imbricated,  posterior  margin  strongly  spinous.  Lateral  line  continuous.  Dorsal  deeply  emarginate, 
spines  usually  11,  depressible  in  a  groove;  soft  dorsal  short  and  high;  anal  with  4  spines,  first  and 
second  quite  small,  third  very  long  and  strong,  fourth  smaller;  caudal  widely  forked,  both  lobes  with 
rudimentary  rays  spine-like.    Ventrals  large,  i,  7,  spine  very  strong. 

The  numerous  species  of  this  genus  are  remarkable  for  the  development  of  sharp  spines  almoet 
everywhere  on  the  surface  of  the  body.    Of  the  nine  known  American  species,  two  occur  in  Porto  Rico. 

a.  Preopercular*  spine  long,  tapering,  acute:  third  anal  spine  very  long,  more  than  half  depth  of  body. 

6.  Mouth  moderate,  lower  jaw  extending  to  below  first  one-third  to  one-half  length  of  eye. 

c.  Scales  small.  48  to  55  in  lateral  line;  upper  lobe  of  caudal  longer  than  lower,  falcate;  soft  dorsal  and  anal  elevated, 

pointed  at  tip,  this  character  subject  to  variation ascensionit^  74 

cc.  Scales  moderate,  about  45;  depth  of  body  2.6  in  length;  membrane  of  front  spines  of  dorsal  black sUrifer 

ccc.  Scales  rather  large,  38  to  42  in  lateral  line;  caudal  lobes  nearly  or  quite  equal. 
(1.  Maxillary  extending  to  below  middle  of  eye. 

e.  Depth  of  body  greater  than  length  of  head eoruscus 

ee.  Depth  of  body  equal  to  length  of  head brachypterus 

dd.  Maxillary  extending  to  below  first  third  of  eye;  dorsal  with  black  markings t^exiUarius,  76 

66,  Mouth  nmall,  maxillary  reaching  to  below  first  fourth  of  eye;  upper  lobe  of  caudal  longer;  cheek  with  a  white 

blotch osculus 

aa.  Preopercu'ar  spine  short,  flattish,  notched  at  tip;  third  anal  spine  short,  its  length  about  one-third  depth  of  body; 
soft  dorsal  and  anal  low,  rounded aancH-pauH 

74.  Holocentnis  ascensionis  (Osbeck).     **Candil'\-  Squirrel-Jish. 

(Plates.) 
Head  3.1;  depth  3.3;  eye  2.8;  snout  4;  maxillary  2.3;  mandible  2;  interorbital2in  eye;  D.  xi,  15; 
A.  IV,  10;  scales  4-48-7,  6  before  dorsal;  caeca  25;  vertebrse  11  -|-  16.     Body  considerably  compressed, 

*  Little  dependence  can  be  placed  on  this  key,  as  several  species  are  imperfectly  known  and  of  doubtful  validity. 
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back  moderately  elevated,  ventral  line  nearly  straight;  mouth  moderate,  little  oblique,  maxillary 
reaching  middle  of  eye;  caudal  peduncle  long  and  slender,  least  width  2  in  its  depth.  Fins  all  well 
developed,  longest  dorsal  spine  about  2  in  head;  third  anal  spine  very  strong,  about  2  in  head;  longest 
dorral  rays  1.2  in  head;  longest  anal  ray  1.8;  pectoral  short,  1.6  in  head;  ventral  long,  reaching  vent, 
1.1  in  head;  caudal  well  forked,  upper  lobe  the  longer,  about  1.1  in  head;  head  very  rugose;  suborbital 
coarsely  and  irregularly  dentate;  op>ercle  and  preopercle  strongly  dentate;  a  large  sharp  spine  at  angle 
of  preopercle,  ita  free  portion  about  1.5  in  eye;  a  broad  flat  spine  at  upper  edge  of  opercle;  scales  coarse 
and  strongly  ctenoid. 

Color  in  life:  Chiefly  bright  rosy-red,  paler  below;  shining  longitudinal  streaks  along  rows  of 
scales;  fins  light-red,  spinous  dorsal  largely  golden-olive,  its  edge  scarlet;  head  very  red  above,  a  white 
bar  descending  obUquely  backward  from  eye.  All  these  colors  fade  in  alcohol,  and  the  general 
color  becomes  a  greenish-white,  with  steel-colored  iridescence. 

The  candil  frequents  the  rocks  and  reefs  throughout  the  West  Indies  and  is  especially  abundant 
in  Cuba.  It  is  common  about  Porto  Rico,  and  attracts  attention  at  once  by  reason  of  its  bright  color  and 
the  exceeding  sharpness  and  completeness  of  its  armature.  It  is  reputed  "  malo  *'  by  the  native,  but  is 
occasionally  found  in  market.  Length  1  to  2  feet.  Specimens  were  obtained  at  San  Juan,  Aguadilla, 
Puerto  Real,  Arroyo,  Hucares,  Isabel  S^^nda,  and  San  Geronimo. 

Ftrca  ascen^umis  Osbeck,  Iter  Chinensis,  388, 1771,  Ascension  Island. 

Bodianua  pentacarUhtu  Bloch,  Ausl.  Fische,  IV,  40,  pi.  225, 1790,  Brazil. 

Holocenlrua  9ogo  Bloch,  1.  c,  61,  pi.  232, 1790,  Africa. 

Seixna  rubra  Bloch  &  Schneider,  Syst.  Ichth.,  82, 1801;  after  Perca  marina  rubra  of  Catesby. 

Amphiprion  matejueU)  Bloch  &  Schneider,  1.  c,  206, 1801,  Cuba;  after  Mat^juelo  of  Parra. 

Bodianu9  jaguar  Lac^p^e,  Hist.  Nat.  Poiss.,  IV,  286, 1202,  Brazil;  after  Jaguaraca  of  Marcgrave. 

Holocentrum  Umgipinne  Cuvier  A  Valenciennes,   Hist.  Nat.  Poiss.,  III.  185,1829,  Martinique,   Santo  Domingo,  Porto 

Rico,  St.  Thomas,  and  Havana. 
f  Hotocentrus striatum  Gronow,  Cat.  Fishes,  ed.  Qray,  173, 1854,  Antilles;  name  preoccupied. 
f  UolocerUruB  rostratus  Gronow,  1.  c,  173, 1854,  near  the  Equator;  young  example,  not  certainly  identifiable. 
Holocenirum  mat^uelo,  Poey,  Fauna  Puerto-Riquefia,  322, 1881;  Stahl  1.  c,  76  and  162, 1883. 
Holocentrus  asccMionis,  Jordan  &  Evermann,  1.  c,  848, 1896. 

75.  HolocentruB  vexiUariius  Poey. 

Head  2.8;  depth  2.6;  eye  2.7;  snout  4.4;  maxillary  3;  mandible  2.25;  interorbital  3.5;  D.  xi,  13; 
A.  IV,  9;  pectoral  1.4;  ventral  1.6;  caudal  1.5;  scales  4-40-7. 

Body  oblong,  back  little  elevated,  anterior  profile  steep  and  nearly  straight  from  tip  of  snout  to 
above  eye,  where  there  is  an  abrupt  angle,  rest  of  profile  to  nape  being  low  and  straijjht;  interorbital 
wide,  slightly  concave;  top  of  head  behind  eyes  with  about  9  serrated  bony  ridges  on  each  side;  eye 
very  large,  considerably  wider  than  interorbital  space;  snout  short;  maxillary  reaching  front  of  eye 
(to  first  third  of  eye  in  example  2  inches  long) ;  preorbital  with  a  recurved  spine  in  front,  retrorse 
teeth  back  of  this,  finer  and  more  numerous  serrations  continuing  nearly  halfway  around  eye;  a  pair 
of  strong  equal  spines  near  upper  angle  of  opercle;  several  much  smaller  spines  above,  of  which 
3  are  somewhat  enlarged,  longest  dorsal  spines  2.1  in  head;  anterior  rays  of  dorsal  somewhat  pro- 
duced, 2  in  head;  scales  at  base  of  spinous  dorsal  with  their  serrations  next  the  fin  enlarged;  ventrals 
not  peaching  vent;  second  anal  spine  longest  and  much  the  strongest,  1.5  in  head;  caudal  well  forked; 
lobes  nearly  equal. 

Color  in  spirits:  Faded-rosy,  6  narrow  longitudinal  very  dark-purple  bands  between  each  2  rows 
of  Hcales  on  dorsal  half  of  side;  below,  brown  punctulations  in  same  position  and  scattered  more  or  less 
over  whole  body;  axil  of  pectoral  very  dark-purple,  the  color  sharply  circumscribed;  membrane  of 
spinous  dorsal  white  behind  each  spine  and  purple-black  in  front,  except  first  2  spines,  the  membranes 
of  which  are  chiefly  black;  other  fins  pale. 

Two  examples,  2  and  4  inches  in  length,  from  Ponce  and  Guanica,  are  identical  with  specimens  of 
Holocentrum  riparium  from  Cuba  in  the  U.  S.  National  Museum.  Following  Jordan  &  Evermann,  we 
inclwle  H.  ripaTium  in  the  synonymy  of  H.  vexiUariuSy  though  these  species  may  prove  to  be  distinct 

Hoiofentrum  vfxiUaHum  Poey,  Memoriaa,  II,  158, 1860,  Cuba. 

Uolormtrum  prftdurtum  Poey,  Synopsis,  300,  1868,  Matanisas;  based  on  a  young  individual  3  inches  long. 

Holocentrum  riparium  Poey,  Enumeralio,  87, 1875,  Cuba. 

Medoctntrus  veziUariwi^  Jordan  «Sc  Evermann,  1.  c,  852,  1896. 
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Family  XXXIII.  MULUDi€.    The  Surmullets. 

Body  elongate,  slightly  compressed,  covered  with  lai^e  scales,  which  are  usually  slightly  ctenoid; 
lateral  line  continuous,  the  pores  often  branched;  large  scales  on  head;  upper  profile  of  head  more 
or  less  parabolic.  Mouth  small,  low,  subterminal;  teeth  mostly  small,  variously  placed;  no  canines, 
incisors,  nor  molars.  Premaxillaries  somewhat  protractile;  maxillaries  thin,  nearly  as  broad  at  base 
as  at  tip,  without  supplemental  bone,  partly  hidden  by  broad  preorbital.  Preopercle  entire  or  slightly 
serrate;  opercle  unarmed,  or  with  a  single  spine.  Eye  moderate,  placed  high;  branchiostegals  4; 
pseudobranchiae  present;  2  long  unbranched  barbels  at  throat,  attached  just  l)ehind  symphysis  of  lower 
jaw.  Dorsal  fins  2,  remote  from  each  other,  both  short,  the  first  of  6  to  8  rather  high  spines,  which  are 
depressible  in  a  groove;  anal  short,  similar  to  soft  dorsal,  with  1  or  2  small  spines;  ventrals  thoracic,  i,  5. 
Air-bladder  usually  present,  simple.   Vertebrse  9 -f  14  =  23;  stomach  siphonal;  pyloric  caeca  about  20. 

Species  about  40,  referable  to  5  closely  related  genera,  found  in  all  tropical  seas,  some  species 
straying  northward.  Many  of  the  species  are  highly  valued  as  food,  especially  the  European  MiUltu 
barbattu  and  M.  surmtdetus.  The  family  is  a  very  natural  one  and  not  closely  related  to  any  other.  It 
bears  some  superficial  likeness  to  the  Scuenidse  and  CheUodipteridiey  but  this  may  not  show  real  affinity. 
The  singular  barbels  appear  also  in  Polymixiidx^  but  in  that  family  the  ventral  rays  are  numerous, 
as  in  Beryddx.    The  small  number  (4)  of  the  branchiostegals  is  found  both  in  MuUidm  and  Polymiviidw. 

a.  Teeth  on  lower  jaw,  vomer,  and  palatines;  upper  Jaw  toothless;  bone  which  forms  a  downward  hook  over  maxillary 

strongly  developed;  Interorbital  space  flat  and  wide;  opercle  without  spine Mullus 

aa.  Teeth  on  both  jaws;  vomer  and  palatines  toothless;  bone  which  forms  a  downward  hook  over  maxillary  moder- 
ately developed;  interorbital  space  rather  nurow;  opercle  ending  in  a  single  spine Upeneus,  49 

Oenm  49.  UPEHEUB  Cnvier.    The  Ooat-flflhet. 

Body  oblong,  compressed;  mouth  moderate,  nearly  horizontal,  low,  jaws  subequal;  eye  large 
high,  posterior;  opercle  short,  deep,  with  posterior  spine;  both  jaws  with  rather  strong,  unequal  teeth, 
in  one  or  two  series  in  each  jaw;  no  teeth  on  vomer  or  palatines;  lips  well  developed;  bone  which 
.forms  a  hook  over  the  maxillary  less  developed  than  in  MtUlus;  interorbital  space  conclave  and  narrow; 
opercle  ending  in  one  spine;  barbels  nearly  as  long  as  head;  scales  very  large,  somewhat  ctenoid; 
lateral  line  continuous,  its  tubes  ramifying  on  each  scale;  head  covered  with  large  scales;  firbt  dorsal 
with  about  7  spines;  anal  with  2,  the  first  very  short;  caudal  fin  forked. 

Species  numerous  in  the  tropical  seas;  two  known  from  Porto  Rico. 

a.  Teeth  In  both  jaws  uniserial  (or  irregularly  biserial  above);  all  teeth  coarse  and  distinct;  eye  4  in  head;  barbeln 

1.33  in  head.    Scales  31;  depth  4  in  length;  side  with  three  black  blotches maculatus,  76 

CM.  Teeth  of  both  jaws  biserial,  at  least  in  front. 

6.  Dorsals  and  caudal  with  dark  erossbands parvus,  77 

66.  Dorealsand  caudal  plain-yellow martinictu,7S 

76.  Upeneus  maculatus  (Bloch).     '' JSalmonet€*\-  Bed  Ooat-fish. 

(Plate  4.) 

Head 3.2;  depth 3.7;  eye4to5;  snoutl.8;  maxillary 3.2;  mandible 2.4;  interorbital 3.7;  preorbital 
3.33;  D.  viii-i,  8;  A.  ii,  7;  pectoral  1.5;  ventral  1.4;  caudal  1.3;  scales  3-30-6. 

Body  elongate,  little  compressed,  tapering  posteriorly  to  the  long  and  slender  caudal  peduncle; 
anterior  profile  strongly  arched,  with  an  elevation  in  front  of  eye;  snout  very  long;  eye  small,  high  and 
posterior;  mouth  small,  maxillary  not  nearly  reaching  eye;  teeth  strong,  uniserial,  bluntly  pointed, 
some  of  those  in  front  of  upper  jaw  bent  variously  sidewise  and  forward;  throat  with  two  long  barbels 
reaching  to  preopercular  margin  or  beyond.  Scales  large,  very  finely  ctenoid.  Dorsal  fins  2,  well 
separate<i,  the  spines  slender  and  flexible;  caudal  deeply  forked,  lob€«  equal  or  upper  very  slightlv 
the  longer. 

Color:  In  life,  everywhere  above  red,  merging  into  light-yellow  on  sides,  becoming  pale-greenish 
below;  bluish  oblique  streaks  and  bars  on  head;  several  longitudinal  rows  of  light-blue  round  spotp, 
much  smaller  than  pupil,  on  aides,  the  two  rows  above  lateral  line  plainest;  about  four  diffuse  blotches 
of  darker  red  than  the  surrounding  ground-color  on  sides,  the  first  just  under  and  partly  on  anterior 
end  of  lateral  line,  second  under  first  dorsal,  third  under  front  of  second  dorsal,  fourth  just  behind 
second  dorsal,  all  on  or  near  lateral  line;  there  may  be  an  additional  faint  one  on  peduncle;  spinous 
dorsal  Hght-red  near  base,  yellowish  outwardly;  soft  dorsal  mostly  pale-bluish,  especially  near  edge, 
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with  some  light-yellow  on  membrane  and  red  on  middle  of  rays;  pectoral  chiefly  yellow,  with  red  On 
rays;  ventral  pale-blue  with  streaks  of  red  and  yellow  on  first  rays;  anal  pale-reddish,  nearly  pale; 
caudal  pale-blue,  lower  base  yellow,  upper  reddish  and  yellow;  barbels  pink  near  base,  yellow  out- 
wardly; lips  and  throat  pinkish.  In  spirits  the  specimens  become  pale  below  and  on  sides,  dark  above, 
the  bright  colors  fading  quickly;  the  red  blotches  along  lateral  line  become  dark,  sometimes  entirely 
fading.     In  young  individuals  some  color  occasionally  persists  in  spirits,  becoming  pink. 

This  species  is  foimd  at  Key  West  and  the  Tortugas,  through  the  West  Indies  to  Brazil;  in  the 
Wej<t  Indies  it  is  known  from  Cuba,  Jamaica,  Porto  Rico,  and  Martinique.  It  occurs  in  abundance  in 
Porto  Rico,  where  it  is  extensively  used  as  food  and  considerably  esteemed.  It  is  one  of  the  most 
common  species  that  one  sees  carried  about  the  streets  by  the  lotml  fishermen.  Fifty-one  individuals, 
from  2.25  to  9.5  inches  long,  collected  at  nearly  every  collecting  station;  also  from  San  Geronimo. 

MuUus  maculatus  Bloch,  Ichthyologia,  348, 1793,  Brazil. 

L|»CTi««punrfcUi«Cuvier<fe  Valenciennes,  Hist.  Nat  Poiss.,  Ill,  482, 1829,  Martinique. 

Vpenetu  macuialtu,  Jordan  &  Evermann,  1.  c, 858, 1896. 

77.  Upenetis  parvus  Poey, 

D.  vii-i,  8;  A.  II,  6;  scales  2.5-40-6.  Snout  short  and  decurved;  maxillary  reaching  front  of  eye; 
barbels  reaching  angle  of  preopercle,  on  jaws  only.  Teeth  conical,  very  small,  on  anterior  part  of  jaws 
in  two  series;  lateral  teeth  in  a  single  series;  all  of  the  teeth  obtusely  conic  and  distinct  from  each  other. 
Vermilion  above,  fading  into  white  below;  a  yellow  longitudinal  band  along  side,  with  similar  narrower 
streaks  below;  ventrals  and  anal  yellow;  other  fins  whitish,  with  dusky  crossbands,  3  on  first  dorsal, 
2  on  8ec»ond,  and  5  on  each  caudal  lobe.  Known  only  from  the  type,  which  was  obtained  by  Poey  in 
Cuba,  and  from  a  specimen  recorded  from  Porto  Rico  by  Dr.  Stahl. 

Up^neus  parvus  Poey,  Memorias,  I,  226, 1851,  Cuba. 

l^peneoides  parvtu  Stahl,  1.  c,  76  and  162, 1883. 

78.  XTpeneus  martinicus  Ouvier  &  Valenciennes.     Yellow  Ooai-fish;  Salmonete  Amarilla. 

(Plate  5.) 

Head  3.3;  depth  4;  eye  3.45;  snout  2.35;  maxillary  3.1;  mandible  2.6;  interorbital  3.15;  preorbital 
6;  D.  viii-i,  8;  A.  ir,  6;  pectoral  1.6;  ventral  1.4;  caudal  1.1;  scales  2-^37-6.  Resembling  f^.  maculatus  in 
form,  but  with  slightly  larger  eye,  smaller  scales,  and  weaker  dentition  arranged  in  more  than  one  series. 

Color  in  life:  Body  with  shades  of  pale-blue  and  pink  or  pale- red,  the  latter  chiefly  above,  the 
blue  below;  a  straight  yellow  band  from  eye  to  base  of  upper  caudal  rays;  a  black  vertical  bar  at  base 
of  caudal;  head  with  yellow  streaks  and  reddish  patches;  pectorals  red,  ventrals,  anal,  and  caudal 
reddish  near  base,  outer  part  yellow;  dorsals  yellow,  plainest  near  tips.  In  spirits  the  colors  fade, 
becoming  dark  above,  pale  below,  fins  all  pale. 

This  species  reaches  the  length  of  a  foot.  It  is  found  in  the  West  Indies  north/to  Florida,  and  is 
known  from  Key  West,  Jamaica,  Cuba,  Martinique,  and  Porto  Rico,  but  is  less  abundant  in  Porto 
Rico  than  U.  maculattts.    One  example,  6.5  inches  long,  obtained  at  Palo  Seco. 

Vpeneus  martinictu  Cuv.  &  Val.,  Hist  N^t  Poiss.,  Ill,  483,  1829,  Martinique;  Jordan  &  Evermann,  1.  c,  859, 1896. 
Upenetu  baUmtus  Cuvier  &Valenciennes,  Hist.  Nat.  Poiss.,  Ill,  481, 1829,  Cuba;  ;  oung. 
l^tfneusfiawvittatus  Poey,  Memorias,  I,  224, 1851,  Cuba;  adult. 

Family  XXXIV.  SCOMBRID^.     The  Mackerels. 

Body  elongate  fusiform,  not  much  compressed,  covered  with  minute  cycloid  scales ;  scales  ante- 
riorly sometimes  forming  a  corselet.  Lateral  line  present,  its  course  undulate.  Head  subconic,  pointed 
anteriorly.  Mouth  rather  large,  with  lateral  cleft;  premaxillaries  not  protractile;  maxillary  without 
supplemental  bone;  jaws  with  sharp  teeth,  large  or  small.  Vomer  and  palatines  toothed  or  not. 
Preopercle  entire;  opercle  unarmed.  In  the  very  young  the  preopercle  is  armed  with  radiating  spines, 
which  are  later  absorbed  and  lost.  Gill-openings  very  wide,  membranes  not  united,  free  from  isthmus. 
Gillrakers  usually  long.  Pseudobranchise  present,  large.  Gills  4,  a  slit  behind  fourth.  Branchios- 
tc^ls  7.  Dorsal  fins  2,  the  first  of  rather  weak  spines,  depressible  in  a  groove,  second  similar  to 
the  anal;  elevated  anterior  lobe  always  distinct;  anal  spines  weak;  last  rays  of^orsal  and  anal  detached 
and  separate,  forming  in  each  case  a  series  of  finlets;  caudal  peduncle  extremely  slender,  keeled,  caudal 
lobes  abruptly  diverging,  folcate,  fin  adapted  for  rapid  motion;  ventral  fins  well  developed,  thoracic,  i,  5. 
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Vertebrae  in  greater  number  than  in  the  Carangida\  the  number  ranging  from  31  to  66.  First  upper 
pharyngeal  present,  without  teeth;  second  with  teeth;  third  and  fourth  cooasified,  with  teeth;  lower 
pharyngeals  separate.  Stoma(;h  sac-shaped.  Pylorici  caeca  numerous.  Air-bladder  small,  sometimes 
absent.     Coloration  metallic,  often  brilliant,  the  prevailing  shade  steel-blue. 

The  Scombridir  comprise  about  12  genera  and  60  sj^cies;  of  the  8  American  genera  only  2  are 
represented  in  Porto  Rican  waters.  These  fishes  are  inhabitants  of  the  high  seas,  all  having  a  wide 
range,  and  many  of  them  being  cosmopolitan.  Most  of  them  are  valued  as  food-fishes,  the  flesh  being 
finn  and  oily,  but  sometimes  coarse. 

n.  Dorsal  spines  10  to  16;  gills  normal,  the  laminae  not  forming  a  network;  teeth  entire. 

b.  Body  scaleless,  excepting  about  lateral  line  and  corHelet;  abdominal  vertebrae  with  their  lower  foramina  enlarged 

and  a  portion  between  vertebrae  proper  and  haemapophyses  developed  in  form  of  a  network  or  trellis, 
r.  Dorsals  well  separated,  interspace  more  than  half  head;  corselet  well  developed;  teeth  small,  some  present  on 
vomer,  none  on  palatines;  gillrakers  long,  slender,  and  numerous;  pectorals  rather  high;  vertebrae  39.  Acxis.SO 
cc.  Dorsals  contiguous,  interspace  more  than  5  in  head;  ftalatine  teeth  villiform;  pectorals  low. 

d.  Vomer  toothless;  dorsal  spines  15  or  16;  vertebrse  38 Gymnosarda 

hb.  Body  wholly  covered  with  small  scales,  those  on  corselet  and  lateral  line  sometimes  larger;  dorsal  spines  14  to  26; 
vertebrae  normally  formed,  not  as  in  Auris  and  Gymnosarda. 

f.  Teeth  of  jaws  slender,  subconical,  little,  if  at  all,  compressed;  gillrakers  numerous;  corselet  distinct;  pectoral 

inserted  low. 
/.  Vomer  and  palatines  with  villiform  or  sand-like  teeth;  body  robust,  not  compressed;  vertebrae  39  to  41. 

g.  Pectoral  short,  not  reaching  much  beyond  tip  of  the  moderate  ventral;  size  enormous Thunnus 

gg.  Pectoral  ver>'  long,  ribbon-shaped,  reaching  much  beyond  front  of  anal;  size  moderate Germo 

//.  Vomer  toothless;  palatines  with  a  single  row  of  rather  strong,  conical  teeth;  body  elongate,  slightly  compressed; 

vertebrae  50  to  54 Sard  a 

ee.  Teeth  of  jaws  strong,  subtriangular  or  knife-like,  more  or  less  compressed;  villiform  teeth  on  vomer  and  palatines; 
gillrakers  comparatively  few;  corselet  obscure;  pectorals  inserted  near  level  of  eye;  dorsal  spines  14  to  18: 
body  elongate,  compressed ;  head  short;  snout  short;  vertebrae  45 Scombrromorus,  .51 

ACANTHOCYBIIN*: 

aa.  Dorsal  spines  about  25;  gills  with  laminee  forming  a  network,  as  in  Xiphias;  teeth  large,  compressed,  serrated. 
h.  Dorsal  spines  24  to  26;  body  elongate,  fusiform;  snout  long;  vertebrae  32 -j- 34  =  66 Acanthocybium 


Fig.  '2n.—Auxi«  Uiazard. 
Oenns  60.  ATTXIS  Cuvier.     The  Frigate  Mackerels. 

Body  oblong,  plump,  mostly  naked  posteriorly,  anteriorly  covered  with  small  scales,  those  of 
pectoral  region  enlarged,  forming  a  corselet.  Hnout  very  short,  conical,  scarcely  compressed.  Mouth 
rather  small,  jaws  equal.  Teeth  very  small,  mostly  in  a  single  series,  on  jaws  and  vonieronly.  Tail  very 
slender,  depressed,  with  a  rather  large  keel  on  each  side.  First  dorsal  short,  separated  from  second  by  a 
considerable  interspace.  Second  dorsal  and  anal  small,  each  with  7  or  8  finlets.  Pectorals  and 
ventrals  small.  No  air-bladder.  Branchiostegals  7.  Pyloric  c«eca  dendritical.  Gillrakers  very  long 
and  slender,  numerous.     Vertebrae  39  in  number,  i)eculiarly  mo<lified,  essentially  as  in  Gymnomrda. 

One  i)elagic  s}x»cies,  widely  distributed. 

79.  Auxis  thazard  (I.»acei>^de).     ^^AUtneora^^ ;  FrignU  Mackerel. 

Head  3.8;  depth  4.4;  eye  6;  snout  3.7;  mandible  2.2;  interorbital  3.2;  D.  x-12-VTri;  A.  13-vii; 
[)ectoral  1.8;  ventral  2.25;  CAudal  1.4. 

Body  elongate,  robust,  scaleless,  save  for  a  corselet  of  moderate  and  very  small  scales  about 
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anterior  part  of  trunk  and  along  lateral  line;  caudal  peduncle  long  and  slender,  with  lateral  keel; 
weak  conical  teeth  in  jaws  only;  first  dorsal  of  flexible  spines,  the  first  three  elevated,  the  rest 
graduated  to  last,  which  is  very  short;  soft  dorsal  and  anal  small,  somewhat  falcate,  followed  by 
detached  finlets;  caudal  widely  forked. 

Color  in  spirits:  Bluish  above,  very  deep  purple,  almost  black,  on  upper  part  of  head;  oblique  dark 
bars  and  stripes,  somewhat  as  in  Scomber ^  on  sides  of  back;  silvery  white  below;  several  large,  r^^nlar, 
dark  blotches,  not  sharply  circumscribed,  on  the  lower  part  of  side  of  trunk  anteriorly;  pectoral  and 
ventral  purple,  black  on  inner  side,  on  outer  side  pectoral  paler,  ventral  white. 

This  species  is  found  in  all  warm  seas,  ocxiasionally  northward  to  Cape  Cod.  It  is  very  erratic  in 
its  movements,  swimming  in  large  schools.  It  rarely  reaches  the  coasts  of  the  United  States,  but 
occasionally  comes  in  immense  numbers.  It  is  a  poor  fish,  of  little  value  as  food.  It  is  probably  not 
rare  about  Porto  Rico;  examples  were  seen  at  Arecibo,  where  one  15  inches  long  was  obtained. 

Scomber  thazard  Lac4pdde,  Hist.  Nat.  Polas.,  II,  9, 1802,  between  6°  and  7°  S.  lat.,  off  coast  of  New  Guinea. 

ScomtxT  rochti  Riaso,  Ichth.  Nice,  165, 1810.  Nice. 

Scomber  bitut  Raflnesque,  Caratteri,  etc.,  45, 1810,  Palermo. 

Tkynnut  rocfieanu8  Risso,  Eur.  M4rid.,  Ill,  417, 1827,  Nice. 

Auxis  vuigarU  Cuvier  &  Valenciennes,  Hist  Nat.  Poiss.,  VIII,  139, 1831,  Mediterranean. 

AuxU  tapeinoaoma  Bleeker,  Fauna  Japon.,  408, 1854,  Japan. 

Auxis  thynnoidea  Bleeker,  Temate,  V,  301, 1865,  Temate. 

AuxU  thazard^  Jordan  dc  Evermann,  1.  c,  867, 1896. 

Oenui  51.  8C01EBEB01I0BU8  Lao^Me. 

Body  elongate,  wholly  covered  with  rudimentary  scales,  which  do  not  form  a  distinct  corselet. 
Head  pointed,  comparatively  short  and  small.  Mouth  wide,  the  strong  teeth  in  the  jaws  more  or  less 
compressed  or  knife-shaped;  villi  form  or  sand-like  teeth  on  the  vomer  and  palatines;  maxillary 
not  concealed  by  preorbital.  Gillrakers  few.  Caudal  peduncle  with  a  single  keel.  Spinous  dorsal 
low,  of  14  to  18  feeble  spines.  Soft  dorsal  and  anal  short,  similar,  somewhat  elevated  and  falcate, 
each  followed  by  7  to  10  finlets;  ventrals  small;  pectorals  moderate,  near  level  of  eye.  Air-bladder 
present.     Vertebrae  normally  formed,  45  in  number. 

Fishes  of  the  high  seas;  graceful  in  form  and  beautiful  in  color,  and  among  the  best  of  food- 
fishes. 

a.  Soft  dorsal  inserted  in  advance  of  anal macukUu8^9ld 

oa.  Soft  dorsal  inserted  over  anal. 

5.  Body  deep,  the  depth  about  5  In  length;  teeth  about  40  in  each  jaw regiUs,  81 

bb.  Body  more  slender,  the  depth  about  6  in  length cavaUa.  82 

80.  Scomberomorus  maculatus  (Mitchill).     ^'Canta^\'  Spanish  Mackerel. 

(Plate  6.)  ^ 

Head  4.5;  depth  4.5;  D.  xvii-18-ix;  A.  ii-17-ix;  maxillary  1.8  in  head;  eye  4.75;  pectoral  1.75; 
ventral  4.5;  dorsal  and  anal  lobes  subequal,  2.  Body  elongate,  its  dorsal  and  ventral  outlines  equal; 
profile  straight  from  snout  to  dorsal;  head  small  and  pointe<l;  mouth  large,  oblique,  jaws  equal;  max- 
illary reaching  posterior  margin  of  orbit;  teeth  large,  compressed,  and  sharp,  their  formula  being  24-24 
to  32-32;  gillrakers  2  -h  H-  Soft  dorsal  inserted  in  advance  of  anal  a  distance  about  equal  to  diameter 
of  eye;  lateral  line  undulating,  with  about  175  pores. 

Color  silvery,  bluish  above;  sides  with  many  elliptical  spots  of  dull  orange-color,  two  rows  of 
these  spots  below  lateral  line  and  one  row  above;  spinous  dorsal  white  at  base,  black  above;  soft 
dorsal  tinged  with  yellowish,  its  margins  black;  anal  white;  posterior  side  of  pectoral  black,  anterior 
side  yellowish  with  black  borders;  caudal  blackish. 

This  species  is  found  on  both  coasts  of  North  America,  appearing  in  large  but  very  irregular 
srhools  in  the  Gulf  of  Mexico  and  along  the  Carolina  coast;  ranging  north  in  the  fall  as  far  as  Cape 
Ann,  and  south  to  Brazil.  It  is  rare  or  unknown  in  Cuba,  but  is  known  from  Jamaica  and  Porto  Rico. 
It  reaches  a  weight  of  8  or  9  pounds  and  is  one  of  the  very  best  food-fishea  in  the  United  States. 

Sfomber  mandatm  Mitchill.  Trans.  Lit.  &  Philos.  8oo.  N.  Y.,  1. 1816,  426,  New  York. 
Seomberomorus  maaUatuSy  Jordan  &  Evermann,  I.  c,  874, 1896. 
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81.  ScomberomoniB  regalis  (Bloch).     Sierra;  Pintado, 

Head  4.25;  depth  6.2;  eye  5.8;  snout  2.5;  maxillary  1.8;  mandible  1.6;  interorbital  3.5;  D.  xviii- 
14-ix;  A.  ii-15-viii;  pectoral  1.9;  ventral  4.2;  caudal  1  1.  Lateral  line  descending  gradually  from 
opposite  last  dorsal  spines  to  caudal  jxjduncle,  slightly  undulate;  maxillary  reaching  posterior  border 
of  orbit. 

Color  in  spirits:  Silvery  below,  dark-blue  alx)ve;  side  with  a  blackish  longitudinal  band  from 
ba.se  of  pectoral  nearly  to  base  of  (audal,  crossing  lateral  line  under  soft  dorsal,  somewhat  interrupted 
posteriorly;  below  this  a  row  of  oblong  dark  spots  forming  an  interrupted  band;  a  few  other  faint 
spots  at  border  of  dark  color  of  back;  anterior  jwrtion  of  spinous  dorsal  black. 

Cape  Cod  to  Brazil;  not  very  wnnmon  on  our  south  Atlantic  coast,  but  abundant  about  Cuba; 
known  also  from  Jamaica,  Martinique,  and  Porto  Rico.  One  16  inches  long  from  Puerto  Real,  and 
others  seen. 

Scomberomorus  regalis  Bloch,  IchthyoL,  pi.  833, 1795,  Martinique;  after  a  drawing  by  Plumier. 

Sronibcromorusplumicri  Lac<:*p6de,  Hist.  Nat.  Polss.,  Ill,  292, 1806,  Martinique;  after  Aubriet'8  copy  of  drawing  by  Plumier. 

Cyhium  acervuvi  Cuvier  &  Valenciennes,  Hi«t  Xat.  Poiss.,  VIII,  186, 1831,  Cuba. 

Ci/bium  regale,  Poey,  Fauna  Puerto-Riquefia, 331, 1881;  Stahl,  1.  c, 77  and  163, 1883. 

Scomlxromonis  regalis,  Jordan  &  Evermann, I.e., 875, 1896. 


Fig.  2S.—Scor.iberomorus  regalis. 
82.  Scomberoinorus  cavalla  (Cuvier  &  Valenciennes) .     King-fish;  Cero;  Cavalla;  Sierra. 

Head  5;  depth  6;  eye  large;  2  in  snout.  D.  xv-i,  15-viii;  A.ii,  15-viii.  Mouth  large,  maxillary 
reaching  to  below  eye.  I^ateral  line  descending  abruptly  below  second  dorsal.  Teeth  triangular, 
strongly  compressed,  about  30  on  each  jaw.  Pectoral  5  in  body.  Gillrakers  very  short;  less  than 
one-third  diameter  of  eye,  about  8  JKilow  angle. 

Adult  iron-gray,  nearly  or  quite  immaculate;  young  with  sides  of  body  marked  with  darker 
yellowish  spots;  spinous  dorsal  without  black  blotch  anteriorly. 

Found  in  the  tropical  Atlantic,  in  the  open  seas,  coming  in  immense  numbers  to  Florida  Keys 
and  Charleston,  ranging  north  to  Cape  Cod  and  south  to  Africa  and  Brazil;  very  common  on  our 
south  Atlantic  coast,  especially  among  the  Florida  Keys,  the  catch  at  Key  West  very  large.  One  of 
the  l)est  food-fishes  of  the  Florida  coast.  Its  flesh  is  firm  and  of  excellent  flavor.  It  usually  appears 
in  large  numbers  from  November  until  April,  when  it  is  CAUght  by  trolling.  The  usual  weight  is 
about  10  pounds,  sometimes  reaching  50  pounds.  The  largest  of  which  there  is  any  record  dressed  52 
jwunds,  and  40  pounds  is  not  an  unusual  weight.  Said  to  school  at  spawning  time,  which  is  l^elieved 
to  be  late  in  the  winter. 

According  to  Mr.  William  H.  Abbott,  who  studied  the  fisheries  in  1891,  the  average  weight  of 
king-fish,  as  caught  by  the  fishermen  of  Key  West,  is  about  6  pounds.  The  larger,  weighing  from  15 
pounds  upward,  are  never  as  abundant  as  those  weighing  under  15.  When  the  fisherman  desires  to 
catt'h  large  king-fish,  he  directs  his  course  to  the  inshore  grounds,  lying  in  about  3  fathoms  of  water 
and  from  1.5  to  3  miles  from  shore,  where  the  water  is  muddy;  and  when  small  ones  are  desired,  the 
fishing  is  done  farther  offshore  along  the  edge  of  the  Gulf  Stream,  where  the  water  is  much  clearer. 
They  are  almost  invariably  found  in  two  sejmrate  schools.  The  Florida  spawning-grounds  of  the 
king- fish  are  "down  the  bay."  The  first  of  the  winter  a  great  many  of  the  fish  have  large  roes,  but  it 
is  very  seldom  that  one  is  taken  that  has  a  roe  fully  matured.  If  the  weather  has  Ix^en  very  cold  in  the 
bay  early  in  the  fall,  the  king-fish  will  leave  before  they  have  spawned,  and  it  is  during  such  seasons 
tliat  fish  containing  ripe  spawn  are  most  frequently  taken. 
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On  the  coast  of  southern  Florida,  especially  off  Indian  River,  Biscayne  Bay,  and  Key  West, 
there  is  no  fish,  excepting  possibly  the  tarpon,  which  affonls  more  sport  for  the  angler  than  the 
king-fish,  nor  is  there  any  to  whose  season  the  angler  and  the  commercial  fishermen  look  forward 
with  greater  interest  and  anticipation  of  pleasure  and  profit. 

Though  not  obtained  by  us  in  Porto  Rico  it  doubtless  occurs  there,  and  we  include  it  on  the 
authority  of  Poey. 

Cybium  cavalld  Cuvier,  R^gne  Animal,  ctl.  2,  II,  200,  1829,  Brazil. 

Cybium  imnMculfUum  CuyicT  &  Valenciennes,  Hist.  Nat.  Polss.,  VIII,  191.  1831:  no  locality  given. 

(^jbium  caballa,  Poey,  Fauna  Puerto-Riquei\a,  331,  1881. 

Scombcromonis  cavaUa,  Jordan  &  Evermann,  1.  c,  876, 189«J. 

Family  XXXV.  TRICHIURID^.     The  Cutlas-fishes. 

Body  extremely  elongate,  band-shaped,  naked,  tapering  to  a  j>oint,  the  ventral  fins  imperfect  or 
wanting,  and  the  spinous  and  soft  parts  of  the  dorsal  fin  not  differentiated.  Mouth  wide,  jaws  armed 
with  strong  unequal  teeth.  Premaxillaries  not  protractile.  Pseudobranchife  present,  (iills  4,  a  slit 
behind  fourth;  gill-membranes  separate,  free  from  isthnms;  lateral  line  present.  Dorsal  fin  very  long, 
low,  usually  continuous,  rays  all  similar.  Caudal  fin  al)sent ;  anal  fin  long  and  low,  scarcely  rising  alx)ve 
surface  of  skin.  Ventrals  thoracic,  rudimentary  (Euplenrogrammua)  or  wanting.  V^ertebrse  in  greatly 
increased  number,  about  160.     Air-bladder  present.     Pyloric  ca'ca  numerous. 

Surface  fishes  of  the  tropical  seas,  comprising  2  genera  and  about  G  sjHicies;  very  close  to  the 
Ltpidopidx  and  OernptjHda^  differing  from  the  former  chiefly  in  the  absence  of  a  caudal  fin,  the  last  stage 
in  the  progressive  reduction  of  parts  seen  in  these  groups. 


Fig.  'J^.—Trichiunis  lejyturus. 
OenuB  52.  TBICHIUKUS  LinnflBus.     The  Hair-tails. 

B<Kly  extremely  elongate,  band-like,  tail  very  slender,  taj)ering  to  a  fine  iMjint,  without  caudal 
fin.  Head  long,  with  very  wide  mouth,  jaws  armed  with  unequal  and  very  strong  teeth;  upper  jaw 
with  about  four  long,  strongly  compressed  barbed  teeth;  teeth  on  palatines,  none  on  vomer.  Lower  jaw 
the  longer,  preorbital  covering  cleft  of  mouth  posteriorly.  Dorsal  fin  single,  low,  occupying  whole  of 
Viai'k,  spines  not  distinguishable  from  soft  rays;  anal  very  long,  its  base  more  than  half  length  of  body; 
If  imposed  of  detached  spines,  which  are  very  short,  nearly  hidden  in  skin,  anterior  directed  backward, 
I>f«e«terior  foward;  ventral  fins  wanting;  pectorals  small.  No  scales.  Lateral  line  decurved,  concurrent 
with  belly.     Vertebnc  39 -f- 120;  ribs  excessively  frail.     Color,  silvery. 

Voracious  fishes  of  the  high  seas;  reaching  a  considerable  size. 

83.  Tridiiiirus  leptiirus  Linnseus.  *^  Machete  \-  Outlas-fish;  ScahlHird-ji^h;  Silrer-fiah;  Sable;  Sdwla. 

Head  8;  depth  15.5;  eye  6.3  (2.1  in  snout);  snout  2.8;  mandible  1.8;  interorbital  6.8;  D.  about 
135;  A.  aliout  100.  Btwly  scaleless,  greatly  elongate  and  compresstMl,  l)and-like,  tail  tapering  to  a  fine 
point,  without  caudal  fin;  jaws  armed  with  very  strong  long  teeth,  larger  one^  of  upper  jaw  IwrlxKi; 
Uiwer  jaw  pointed;  projecting  preorbital  with  nidiating  strife;  dorsal  fin  as  long  as  back;  anal  fin  of 
very  short  embedded  spines,  anterior  directed  backward,  posterior  forward;  ventrals  wanting.  Color, 
bright  eiivery. 
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Found  ill  warm  sea*,  chiefly  of  the  western  Atlantic,  north  to  Massachusetts;  occasionally  in 
Lower  California  (Streets) ;  common  in  the  West  Indies,  swimming  near  the  surface,  where  it  becomes 
easily  benumbed  with  cold.  It  is  probably  not  rare  about  Porto  Rico.  Two  examples,  25  and  16 
inches  in  length,  were  collected  at  Palo  Seco  and  Mayaguez. 

Trichiurns  leptunis  Linn.,  Syst.  Nat ,  ed.  X,  246, 1758,  America;  after  Lepturus  of  Artedl;  Jordan  &  Evermann,  1. c, 889, 1896. 
Lepturus kpturus, Poey,¥AunA  Puerto-RIquefla, 333, 1881;  Stahl, I.e.,  162, 1883. 

Family  XXXVL  CARANGIDiC.     The  Pampanos  or  Pompanos. 

liody  more  or  less  compressed  and  often  elevated,  sometimes  naked,  or  more  usually  covered  with 
small,  thin,  cycloid  scales.  Head  compressed,  occipital  keel  prominent,  usually  trenchant  Mouth  of 
varying  size,  dentition  various,  teeth  generally  small;  premaxillaries  usually  protractile;  maxillary  with 
or  without  a  supplemental  bone;  preopercle  usually  entire  in  adult,  in  the  very  young  armed  with  three 
or  more  spines.  Lateral  line  complete,  anteriorly  arched,  posterior  part  straight,  sometimes  armed 
with  bony  plates.  Dorsal  fins  more  or  less  separated,  the  spinous  part  rather  weak,  the  spines  usually 
depressible  in  a  groove;  anal  fin  long,  similar  to  soft  dorsal,  always  preceded  by  two  stiff  spines, 
usually  separate,  but  in  young  often  more  or  less  connected  with  fin  or  with  each  other,  these  sometimes 
disappear  with  old  age,  and  sometimes  the  spinous  dorsal  also  vanishes;  often  a  procumbent  spine  before 
dorsal  fin;  ventral  fins  thoracic,  well  developed,  i,  5;  caudal  peduncle  very  slender,  fin  widely  forked; 
pectoral  fins  narrow.  Gill-openings  very  wide,  membranes  usually  not  united,  free  from  isthmus. 
Gills  4,  a  slit  behind  last.  Gillrakers  usually  long.  Branchiostegals  commonly  7.  Air-bladder  pres- 
ent, often  bifurcate  behind.  Pseudobranchiae  large,  present  in  all  our  genera,  sometimes  disappearing 
with  age.  (Esophagus  unarmed.  Pyloric  caeca  generally  numerous.  Vertebne  fewer  than  in  the 
ScombricUey  usually  10  + 14  =  24  in  number.  First  superior  pharyngeal  without  teeth;  second,  third, 
and  fourth  separate,  with  teeth;  lower  pharyngeals  separate. 

Coloration  generally  metallic  and  silvery  or  golden. 

The  Carangidw  include  29  genera  and  about  200  species,  abounding  in  warm  seas,  often  moving 
northward  in  summer,  like  the  Scombridse.  They  swim  swiftly,  often  with  the  dorsal  fin  above  the 
surface  of  the  water.    Most  of  the  species  are  widely  distributed,  and  nearly  all  are  valued  as  food. 

SCX>MBROIDIN£: 

a.  Premaxillaries  not  protractile  (except  in  very  young).    Pectoral  fins  short,  rounded;  soft  dorsal  similar  to  anal,  each 

much  longer  than  abdomen;  lateral  line  unarmed. 

b.  Maxillary  without  supplemental  bone;  no  pterygoid  teeth;  scales  linear,  embedded  Ouqoputbb,  63 

aa.  Premaxillaries  protractile. 

SERIOLINiB: 

c.  Anal  fln  much  shorter  than  soft  dorsal,  its  base  not  longer  than  abdomen;  pectoral  fin  short,  not  falcate;  maxillary 

with  a  distinct  supplemental  bone. 

d.  Dorsal  spines  low  and  weak. 

€.  Dorsal  and  anal  fins  without  linlets. 

/.  Membrane  of  dorsal  spines  disappearing  with  age Naucrates 

ff.  Membrane  of  dorsal  spines  persistent SsaiOLA,  64 

€C.  Dorsal  and  anal  fins  each  with  a  detached  two-rayed  finlet Elaoatis 

cc.  Anal  fin  about  as  long  as  soft  dorsal,  its  base  longer  than  abdomen. 

g.  Maxillary  with  a  supplemental  bone;  lateral  line  arched  anteriorly,  usually  armed  posteriorly;  pectoml  long, 
falcate. 

CABANGINiE: 

h.  Dorsal  outline  more  strongly  curved  than  ventral  outline. 

/.  Dorsal  and  anal  each  with  a  single  detached  finlet;  body  slender Decapterus,  65 

a.  Dorsal  and  anal  without  finlets. 

j.  Lateral  Hue  with  well-developed  scutes  for  its  entire  length;  body  elongate Trachurus 

jj.  Lateral  line  with  scutes  on  its  straight  posterior  portion  only  (these  sometimes  very  few  and  small,  especially  in 

those  species  with  body  much  compressed) . 
k.  Shoulder-girdle  with  deep  cross-furrow  at  its  junction  with  isthmus,  above  which  is  a  fleshy  projection;  body 

elongate Trachdrops,  56 

kk.  Shoulder-girdle  normal,  its  surface  even;  body  deeper. 
/.  Body  oblong  or  more  or  less  elevattMi,  not  as  below. 
m.  Teeth  of  jaws  in  few  series  or  in  one  series,  unequal,  or  at  least  not  forming  villiform  bands,  outer  series  above 

usually  enlarged,  lower  teeth  usually  uniserial. 
71.  Maxillary  very  narrow,  its  greatest  width  scarcely  one-fourth  eye;  head  small,  lateral  line  strongly  arched  in 

front;  teeth  uniserial,  those  on  palatines  and  vomer  minute  or  obsolete Hemicarakx 

nn.  Maxillary  broad;  head  rather  large;  vomer  and  palatines  with  teeth Caranx,  57 
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flwiR.  Teeth  of  jaws  equally  small  or  wanting,  forming  villiform  bands  if  present;  maxillary  broad;  body  compressed; 
spinous  donwl  weak,  usually  disappearing  with  age. 

o.  Soft  dorsal  lobe  very  high,  filamentous Albctis 

oo.  Soft  dorsal  lobe  low Hynnis 

IL  Body  broad-ovate,  very  strongly  compressed,  its  outlines  everywhere  trenchant,  anterior  pn>flle  nearly  vertical; 

scutes  almost  obsolete Vomer.  58 

jjj.  Lateral  line  without  any  scutes;  body  short  and  elevated,  strongly  compressed Selene,  59 

ru  LOROSCOMBRINiE : 

hh.  Dorsal  outline  less  strongly  curved  than  ventral;  body  much  compressed,  its  outlines  everywhere  trenchant;  arma- 
ture of  lateral  line  obsolete,  or  nearly  so Ch  lorostombrus,  60 

Trachinotin*: 

gg.  Maxillary  without  supplemental  bone;  anal  fin  similar  tu  soft  dorsal,  its  base  much  longer  than  abdomen;  tall 

unarmed;  pectoral  short,  not  falcate. 
p.  Forehead  convex;  teeth  small  or  deciduous Trachinotus,  61 

Oenui  68.  0LIOOPLITE8  Gill.     Leather-jackets. 

Body  compressed,  oblong  or  lanceolate.  Caudal  pe<iuncle  slender,  not  keeled.  Head  short, 
compressed,  acute.  Occipital  keel  sharp.  Mouth  rather  large,  with  small  sharp  teeth  in  bands  on  jaws, 
tongue,  vomer,  and  palatines,  none  on  pterygoids.  Jaws  about  equal,  upi>er  not  protractile,  except 
in  very  young,  in  which  it  is  movable  as  in  other  .Carangid^;  maxillary  very  narrow,  without  distinct 
supplemental  bone.  Gillrakers  rather  long.  Scales  small,  linear,  and  extremely  narrow,  embedded  in 
skin  at  different  angles.  Lateral  line  unarmed.  Dorsal  spines  rather  strong,  3  to  5  in  number,  nearly 
free  in  adult;  second  dorsal  very  long,  its  posterior  rays  pencillated  and  nearly  or  quite  disconnected, 
forming  finlets;  anal  rather  longer  than  soft  dorsal,  much  longer  than  alxiomen,  its  last  rays  forming 
siinilar  finlets;  anal  spines  strong;  ventral  fins  depressible  in  a  groove;  pectoral  fins  very  short. 

Species  few,  occurring  in  the  tropical  seas  of  America. 

a.  Maxillary  not  reaching  posterior  border  of  eye;  lowest  infraorbital  bone  usually  narrower  than  one  above  it. 

aaurtM,  84 
aa.  Maxillary  reaching  beyond  posterior  border  of  eye;  lowest  Infraorbital  bone  usually  broader  than  one  next  above  it. 

84.  Oli^plites  saurus  (Bloch  &  Schneider).     ** Zapatero** ;  Quiebra;  Runner;  Leather-jack, 

(Plate  7.) 

Head  4.8;  depth  3.75;  eye  3.6;  snout  3.25;  maxillary  1.9;  mandible  1.7;  interorbital  3;  D.  v-i, 
20;  A.  u-i,  20;  pectoral  1.7;  ventral  1.9;  caudal  1. 

Body  elongate,  lanceolate,  and  much  compressed;  back  gently  elevated;  caudal  peduncle  very 
slender,  somewhat  higher  than  thick;  head  small  and  pointed;  anterior  profile  slightly  concave  in 
occipita]  region;  mouth  wide,  maxillary  reaching  nearly  to  posterior  border  of  eye,  jaws  subequal  or 
lower  very  slightly  projecting;  villiform  teeth  on  vomer,  palatines,  and  tongue;  bands  of  larger  teeth 
in  jaws;  head  naked,  body  covered  with  very  narrow,  linear,  embedded  scales,  placed  at  various  angles, 
making  a  tough  leathery  integument;  fins  small,  dorsal  spines  nearly  free,  soft  dorsal  and  anal  long 
and  low,  anterior  rays  somewhat  elevated,  others  expanded  and  nearly  disconnected  from  each  other, 
forming  finlets,  aa  in  the  mackerel;  veutrals  depressible  in  a  groove;  caudal  widely  forked. 

Color,  blue  above,  silvery  below,  the  demarcation  fairly  abrupt,  corresponding  with  a  line  from 
anterior  end  of  lateral  line  to  base  of  upper  caudal  lobe;  fins  yellow. 

The  zapatero  inhabits  both  coasts  of  tropical  America,  extends  north  to  New  York  and  Lower 
California,  and  is  very  common  in  the  West  Indies  and  along  the  coast  of  Florida.  It  is  a  very 
gracefal  and  handsome  species,  very  common,  often  leaping  from  the  water.  It  is  not  much  valued 
»  food,  being  dry  and  bony.  Forty-two,  from  2.25  to  10.5  inches  in  length,  were  taken  at  Palo  Seco, 
Mayagnez,  Ponce,  Hucares,  and  Fajardo;  one  at  San  Geronimo. 

Srrmther  muruf  Bloch  &  Schneider,  Ryst.  Ichth.,  321, 1801.  Jamaica. 

Omtronotuf  aiymtt^tJt  Lac^p^e,  Hist.  Nat.  Poi.ss.,  Ill,  316, 1802,  Equatorial  America. 

lAckia  quiebra  Quoy  &  Gaimard,  Voyage  Freycinet,  Zoo!.,  3G5,  1824,  Equatorial  America. 

mormemus  foUans  Cuvier  «&  Valenciennes,  Hist.  Nat.  Poiss.,  VIII,  393, 1831,  Martinique,  Brazil,  and  Santo  Domingo. 

OlogoplUa  inomatus  QiW,  Proc.  Ac.  Nat.  Sci.  Phila.  1863,  166,  Panama. 

OUgopHleg  ocHdetUalis,  Poey,  Fauna  Puerto-Riquefla,  332, 1881;  Stahl,  1.  c,  '7  and  163, 1883. 

OUgopUtet taurue,  Jordan  &  Evermann,  I.e.,  898, 1896. 
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Oenui  64.  8ESI0LA  Cnvier.    The  Amber-fiihei. 

Body  oblong,  moderately  compressed,  not  elevated.  Occiput  and  breaat  not  trenchant.  Head 
iLsiially  more  or  less  conical,  not  very  blunt.  Mouth  comparatively  large,  with  broad  bands  of 
villiform  teeth  on  both  jaws,  tongue,  vomer,  and  palatines;  a  broad,  strong,  supplemental  maxillary 
lx)ne;  pi^maxillaries  protractile.  Scales  small;  lateral  line  scarcely  arched,  forming  a  keel  on  caudal 
peduncle,  not  armed  with  bony  plates;  sides  of  head  with  small  scales.  First  dorsal  with  about  7  low 
spines,  connected  by  membrane;  second  dorsal  very  long,  elevated  in  front;  anal  similar  to  soft  dorsal 
but  not  nearly  so  long,  shorter  than  abdomen,  preceded  by  2  very  small  free  spines,  which  disappear 
in  old  fishes;  no  finlets;  ventral  fins  very  long;  pectoral  short  and  broad.    Gillrakers  moderat-e. 

Species  of  moderate  or  large  size,  often  gracefully  colored;  most  of  them  valued  as  food -fishes. 

seriola: 

a.  Head  lon^r  than  deep,  profile  not  very  steep.    Dorsal  and  anal  fins  not  falcate,  height  of  their  lobes  lesB  than  half 

depth  of  body.    Dorsal    rays  30  to  38;  species  of  large  size,  elongate,  with  5  or  6  broad,  dark  croesbara  when 
young,  these  becoming  obsolete  with  age;  a  yellow  lateral  band;  nuchal  bar  pale. 

b.  Dorsal  rays  36  to  38;  dark  bands  on  young  very  ^road zonata 

bb.  Dorsal  rays  30  to  34.    Mouth  rather  large,  maxillary  reaching  middle  of  pupil;  dark  bands  on  young  broad. 

c.  Body  slender,  depth  3.5  to  3.75  in  length .- lalandi 

cc.  Body  deeper,  depth  3  in  length dumaili 

ZONICHTHYS:  I 

aa.  Head  deeper  than  long,  anterior  profile  steep:  no  yellow  longitudinal  band;  size  small. 

d.  Dorsal  not  falcate,  its  soft  rays  32;  young  with  about  12  narrow  dark  crossbars /asciata 

dd.  Dorsal  and  anal  falcate,  their  anterior  lobes  more  than  half  depth  of  body;  head  deeper  than  long;  body  deep; 

dorsal  rays  27  to  30. 

e.  Nuchal  band  dark-brown  or  black rivoliana 

ce.  Nuchal  band  pale-yellowish falcaUi^  85 

85.  Seriola  falcata  Cuvier  &  Valenciennes.     Madregal;  Rock  Salmon. 

Head  3.8  (4.6  in  total) ;  depth  3.4  (4  in  total) .  D.  vii-i,  29;  A.  ii-i,  21.  Cseca  30.  Body  rather 
deep  and  compressed.  Head  somewhat  longer  than  deep,  not  conical.  Snout  2.75  in  head;  maxillary 
reaching  front  of  pupil,  3.5  in  head,  its  tip  broad;  eye  large,  5.25  in  head,  1.75  in  snout.  Occiput 
somewhat  carinated.  Interorbital  space  wide,  convex.  Caudal  keel  little  developed.  Dorsal  high, 
somewhat  falcate,  its  anterior  lobe  1.4  in  head,  2.33  in  base  of  fin;  pectoral  2  in  head;  ventrals  1.6; 
anal  lobe  1.75;  anal  spines  small. 

Life  coloration  as  follows:  Grayish  above,  paler  but  hardly  silvery  below;  fins  blackish,  pectoral 
pale;  caudal  not  at  all  yellow;  eye  white;  lining  of  opercle  pale;  a  very  obscure  olivaceous  band  from 
eye  to  front  of  dorsal,  scarcely  visible  in  fresh  specimens;  preorbital  and  preopercle  shaded  with  olive. 

Found  in  the  West  Indies,  north  to  Florida  and  the  Carolinas.  Not  seen  by  us  in  Porto  Rico, 
but  included  on  the  authority  of  Valenciennes  and  Poey. 

Seriola  falcata  Cuvier  &  Valenciennes,  Hist.  Nnt.  Poiss.,  IX,  210,  pi.  515, 1838,  Porto  Rico,  Jamaica,  and  Mexico:  Poey, 

Fauna  Puerto-Riquefia,  332, 1881;  Jordan  &  Evermann,  I.e.,  905, 1896. 
Seriola  dubia  Lowe,  Proc.  Zool.  Soc.  Lond.,  VII,  1839,  81,  Madeira. 
Seriola  dedivis  Poey,  Memorias,  II,  230, 1860,  Havana. 
Seriola  ligulata  Poey,  Memorias,  II,  231, 1860,  Cuba. 

Oenui  66.  DECAFTEBU8  Bleeker.    The  Mackerel  Scads. 

Body  elongate,  little  compressed,  almost  perfectly  fusiform.  Head  short,  pointed.  Mouth  rather 
small;  jaws  about  equal,  the  dentition  feeble;  maxillary  rather  broad,  with  a  supplementary'  l)one. 
Premaxillaries  protractile.  8cales  moderate,  enlarged  for  the  whole  length  of  lateral  line,  but  spinous 
and  bony  posteriorly  only;  second  dorsal  and  anal  each  with  a  single  detached  finlet;  free  anal  spines 
very  strong;  first  dorsal  well  developed,  persistent;  i)ectoral  comparatively  short.  Abdomen  rather 
shorter  than  anal  fin.     Gillrakers  long  and  slender. 

S|>ecies  numerous;  only  one  known  to  occur  in  Porto  Rico. 

a.  Shields  of  lateral  lino  numerous,  40  to  50  in  number pundaius,  86 

aa.  Shields  of  lateral  line  few.  20  to  30  in  number. 

b.  Teeth  minute  on  both  jawH,  vomer,  palatines,  and  tongue:  shields  22  to  28;  depth  5  in  length KiTicix-helenm 

bb.  Teeth  obsolete;  caudal  keel  of  25  shields;  depth  5.75  in  length macareiius 
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86.  DecapteniB  piinctatus  ( Agassiz) .    Scad;  Round  Robin;  Cigar-fish;  Quia-qvUa. 

(Plate  8.) 

Head  4;  depth  5.6;  eye  3.3;  snout  3;  maxillary  3;  mandible 2.3;  interorbital  3.5;  D.  viii-i,  30-i; 
A.  ii-i,  27-1 ;  pectoral  1.4;  ventral  2.1;  caudal  1.7;  scutes  39. 

Body  elongate,  fusiform,  scarcely  compressed  at  all;  caudal  peduncle  very  short  and  slender; 
head  small  and  pomted;  jaws  subequal,  maxillary  reaching  front  of  eye;  teeth  of  jaws  weak,  uniserial; 
adippse  eyelid  as  in  T.  crumenophthalmtis^  but  not  covering  so  much  of  eye;  lateral  line  scarcely  arched, 
posterior  portion  with  large  rather  sharply  armed  scutes,  anterior  with  a  series  of  ordinary  scales 
which  are  not  as  easily  deciduous  as  others.  Shoulder-girdle  with  a  small  papilla  of  the  integument 
(seen  by  raising  gill-covers) ,  somewhat  similar  to  that  in  T.  crumenophihalmuSj  but  much  smaller  and 
higher  in  position.  This  species  resembles  the  latter,  but  is  readily  recognized  by  the  presence  of  the 
single  detached  finlet  at  end  of  soft  dorsal  and  anal  fins. 

Color,  bluish  above,  silvery  below,  with  a  dark  opercular  spot,  its  edge  extending  upon  shoulder. 

The  scad  ranges  from  Cape  Cod  to  Brazil,  but  is  only  occasional  northward.  It  is  common  on 
the  coasts  of  Florida  and  in  the  West  Indies.  Nine  examples  collected,  three  of  them  each  about  6i 
inches  in  length,  taken  in  the  seine  by  native  fishermen  at  Aguadilla,  where,  with  T,  crumenophthalmtut, 
it  was  the  principal  part  of  the  catch;  the  other  six  are  the  young,  about  2  inches  in  length,  taken 
in  220  fathoms,  9  miles  from  Mayaguez,  by  the  beam-trawl.     The  species  is  commonly  used  as  food. 


Oouranx  pundatus  Agassiz,  Spix,  Pise.  Bras.,  108, 1829,  Brazil. 

(Mranx  suareus  Riaso  in  Cuvler  &  Valenciennes,  Hist.  Nat.  Poiss.,  IX,  J 

Dccapients  punctatus,  Jordan  &  Evennaun,  1.  c.,  907, 1896. 


,  1888,  Mediterranean. 


K^JaV"^^ 


Fig.  30.—  Trachurops  crumenophthalmus. 

Genus  56.  TSACHUS0P8  Gill. 

Tills  genus  is  close  to  CaranXj  differing  in  the  more  elongate  form  and  especially  in  the  structure 
of  the  shoulder-girdle,  which  has  a  deep  cross-furrow  at  its  junction  with  the  isthmus,  with  a  fleshy 
projection  above  the  furrow.     Species  few,  found  in  all  warm  seas. 

87.  Trachurops  cnunenophthalmus  (Bloch).     Goggler;  Big-eyed  Scad;  Goggle-eye  Jack;  Chicharro, 

• 

Head  3.2;  depth  3.8;  eye  3.2;  snout  2.9;  maxillary  2.5;  mandible  2;  interorbital  4.4;  D.  viii-i,25 
or  26;  A.  ii-i,  22;  pectoral  1.2;  ventral  2.1;  scutes  35. 

Body  elongate;  but  little  compressed;  back  not  elevated;  dorsal  outline  little  curved;  caudal 
I>e<!uncle  subcylindrical,  very  slender  and  short;  head  rather  large  and  pointed;  mouth  large,  lower 
jaw  projecting;  teeth  on  vomer,  palatines,  tongue,  and  jaws  all  weak,  uniserial  on  jaws;  maxillary 
reaching  a1x>ut  to  front  of  pupil;  eye  very  large,  with  an  adipose  eyelid  covering  two-thirds  of  eye, 
U^ving  a  vertical  elliptical  area  expose<i  opposite  pupil;  lateral  line  slightly  arched  anteriorly,  covered 
jKieteriorly  with  large  weak  scutes,  their  spines  not  strong  nor  sharp;  pectoral  falcate;  ventral  small; 
soft  dorsal  and  anal  long  and  low,  their  anterior  rays  somewhat  elevated;  caudal  widely  forked.  Just 
above  junction  of  isthmus  with  shoulder-girdle  is  a  large  fleshy  nipple-like  projection. 

F.  C.  B.  1900—9 
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Color,  bluish  above,  silvery  below;  a  faint  dark  opercular  blotch;  no  striking  colors. 
This  species  reaches  a  length  of  2  feet,  and  is  found  on  both  coasts  of  tropical  Ameritra  and  in 
tropical  seas  generally.     Common  about  Porto  Rico;  38  examples,  from  4  to  9  inches,  collected  at  Palo 
Seco,  Aguadilla,  and  Culebra;  one  from  San  Geronimo. 

,scombn-  crumenophlhalmus  Bloch,  Ichthyologia,  pi.  343,  1793,  Acara  in  Guinea. 

Scomber  plumieH  Bloch,  Ichthyologia,  pi.  344,  1793,  Antilles. 

Scomber  balanHopMhalmm  Bloch  &  Schneider,  Syst.  Ichth.,  29, 1801,  Guinea. 

Caranx  macrophthalmus  Agassiz  in  Spix,  Pise.  Bras.,  107, 1829,  Brazil. 

Trachurops  brachychirus  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1862, 261 ,  Cape  San  Lucas.  * 

Trachurops  crumenophlhalmus,  Poey,  Fauna  Puerto- Riquefia,  331,  1881;  Jordan  &  Evermann,  I.e., 911, 1896. 

Trachurops  plumieri,  Stahl,  1.  c,  77  and  163, 1883. 

Genni  57.  CABAKX  Lac^pMe.     The  Grevall^i. 

Body  ovate  or  oblong,  compressed;  back  sometimes  considerably  elevated,  sometimes  little 
arched.  Head  moderate  or  rather  large,  more  or  less  compressed.  Mouth  moderate  or  large,  oblique; 
maxillary  broad,  with  a  well-developed  supplemental  bone,  extending  to  below  eye.  Premaxillaries 
protractile.  Teeth  developed  in  one  or  few  series,  unequal,  or  at  leajst  not  in  vilhform  bands.  Villiform 
teeth  usually  present  on  vomer,  palatines,  and  tongue,  wanting  or  deciduous  in  some  species.  Gillrakers 
long.  Eye  large,  with  adipose  eyelid.  Dorsal  spines  rather  low,  connected;  second  dorsal  long,  usually 
elevated  in  front,  both  fins  depressible  in  a  groove.  Anal  fin  similar  to  second  dorsal  and  nearly  as 
long,  preceded  by  two  rather  strong  spines,  ite  base  longer  than  abdomen.  Caudal  fin  strongly  forked, 
peduncle  very  slender.  Ventral  fins  moderate;  pectorals  falcate;  no  finlets.  Scales  present,  mostly 
very  small.  Lateral  line  with  its  posterior  portion  armed  with  strong  bony  plates,  which  grow  larger 
on  tail,  each  plate  armed  with  a  spine;  a  short  dorsal  branch  of  lateral  line  usually  present.  Preopercle 
entire  in  adult,  serrate  in  young,  usually  with  a  membranous  border. 

Species  very  numerous,  in  all  warm  seas,  most  of  them  valued  for  food. 

a.  Teeth  on  vomer  and  palatines  persistent. 

h.  Soft  dorsal  and  anal  low,  not  much  elevated  in  front,  little  if  at  all  falcate;  teeth  in  jaws  In  one  or  few  series,  with 
no  canines. 

c.  Body  slender,  depth  about  8.5  in  length;  color  dark,  chiefly  bluish rufter,  88 

cc.  Body  deeper,  depth  about  2.8  in  length;  color  pale,  mostly  golden barfAo&mtart,  89 

66.  Soft  dorsal  and  anal  much  elevated  in  front  and  more  or  less  falcate;  upper  teeth  in  a  band,  outer  enlarged;  lower 

teeth  in  one  series;  dorsal  sheath  of  scales  not  greatly  developed:  soft  dorsal  and  anal  both  rather  short 

d.  Breast  naked,  except  a  small  rhombic  area  before  ventrals;  two  small  canines  in  front  of  lower  jaw;  body  robust, 

compressed. 

e.  Opercular  spot  large;  adult  with  a  black  spot  on  pectoral ;  pectoral  3  in  length 'hippos,  90 

dd.  Breast  entirely  covered  with  small  scales.     ^ 

/.  Body  subfusiform,  depth  less  than  one-third  the  length;  breast  scaly;  teeth  of  outer  series  small,  not  canine-Uke;  a 

black  opercular  spot;  no  spot  on  pectoral ;  arch  of  lateral  line  about  half  straight  part crysos,  91 

Jf.  Body  oblong-ovate,  depth  more  than  one-third  length;  outer  teeth  rather  strong,  lower  teeth  not  canine-like. 

g.  General  color  silvery;  vertical  flns  not  all  black lotus,  92 

gg.  General  color  brassy  or  blackish;  vertical  fins  black;  lower  teeth  not  canine-like lugvbris 

Uraspis: 

aa.  Teeth  on  vomer  and  palatines  wanting  or  deciduous;  teeth  in  jaw  subequal,  bluntish,  in  one  or  two  rows;  lateral 
line  not  strongly  arched;  soft  dorsal  and  anal  low;  shields  rather  few. 
h.  Body  deep,  compressed,  back  and  belly  arched;  shields  24  to  30;  second  dorsal  i,  26;  anal  i,  22;  opercular  spot 
present guara 

88.    Caranx  ruber  (Bloch) .     Cibi  Mancho;  Carbonero. 

Head  3.5;  depth  3.5;  eye  5.4;  snout  2.6;  maxillary  2.6;  mandible  2.25;  interorbital  3;  preorbital 
9;  D.  viii-i,  26;  A.  ii-i,  23;  pectoral  1;  ventral  2.8;  caudal  1.1;'  scutes  about  30. 

Body  elongate,  back  scarcely  elevated,  caudal  peduncle  slender,  much  wider  than  deep,  scutes 
forming  a  very  strong  keel;  head  pointed,  symmetrical;  maxillary  nearly  or  quite  reaching  front  of 
eye;  teeth  on  vomer,  palatines,  tongue,  and  jaws,  in  villiform  bands;  no  enlarged  teeth;  arch  of  lateral 
line  moderate,  somewhat  shorter  than  straight  part,  which  is  al>out  2.5  in  body;  pectoral  falcate,  with 
very  slender  tip,  reaching  anal;  anterior  rays  of  soft  dorsal  and  anal  somewhat  produced,  those  of 
dorsal  2.3  in  head,  of  anal  2.7;  caudal  widely  forked. 

Color  in  spirits:  Bluish  above,  pale  on  sides  and  below;  parts  of  head  with  golden  wash;  lower 
lobe  of  caudal  with  a  wide  dusky  lengthwise  bar;  dorsal  somewhat  dusky,  other  fins  nearly  p>ale. 

West  Indies.  Four  specimens,  6.5  to  14  inches  in  length,  from  Mayaguez,  Ponce,  and  Culebra, 
taken  in  the  seine.     One  of  5  inches  from  San  Geronimo  we  refer  with  some  doubt  to  this  species. 
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Scomber  ruber  Bloch,  Ichthyologia,  pi.  342,  1793,  St.  Croix. 

Qiranx  Uockii  Cuvier  «fe  Valenciennes,  Hist.  Nat.  Poiss.,  IX,  (59,  1833,  St.  Croix. 

Caranx  iridinus  Poey,  Memorias,  II,  226, 1860,  Cuba, 

CaroRX  ruber,  Jordan  &  Evermann,  1.  c,  919, 1896. 

89.  Caxctnx  bartholomsei  (Cuvier  &  Valenciennes) .     Yellow  Jack;  dbi  Amarillo. 

Head  3.3;  depth  2.8;  eye  4.8;  snout  2.8;  maxillary  2.4;  mandible  2.1;  interorbital  3;  preorbital  8; 
D.  viii-i,  26;  A.  ii-i,  22;  pectoral  1;  ventral  2.6;  caudal  1.1;  about  30  scutes.  Close  to  C  rubery  but 
the  body  not  so  slender,  and  straight  portion  of  lateral  line  longer,  nearly  as  long  as  curved  part,  2.8 
in  body;  maxillary  reaching  past  front  of  eye. 

Bluish  above,  a  golden  wash  everywhere. 

West  Indies,  north  to  Florida  and  the  Carolinas;  common  in  Cuba,  bit  not  very  conmion  in  Porto 
Rico.     One  specimen,  9.5  inches  long,  from  San  Juan  market. 

Ciaranx  bartholomaH  Cuv.  &  Val.,  Hist.  Nat.  Poiss.,  IX,  100, 1833,  St.  Bartholomew;  Jordan  &  Evermann,  I.e.,  919, 1896. 

Caranx  cibi  Poey.  Memorias,  II,  224, 1860,  Cuba. 

Oaranx  beani  Jordan,  Proc.  U.  8.  N.  M.  1880,  486,  Beaufort.  N.  C. 

90.  Caranx  hippos  (Linna?U8).     CrevalU;  Toro;  Hone  (.hrcvalU;  Cacally;  Jack;  Jupmgua. 

Head  3;  depth  2.5;  eye  3.8;  snout  3.4;  maxillary  2.3;  mandible  2;  interorbital  3.7;  D.  viii-i,  20; 
A.  ii-i,  17;  pectoral  1;  ventral  2.3;  caudal  1.1;  scutes  about  30. 


Fig.  2il.— Caranx  hippos. 

Bo<ly  not  greatly  elongate,  anterior  profile  very  strongly  arched,  approximating  vertical  from 
fnmt  of  eye  to  tip  of  snout  in  adult;  mouth  nearly  horizontal,  low;  maxillary  reaching  posterior  border 
iti  eye  in  adult,  middle  of  eye  in  5-inch  individuals;  teeth  of  upper  jaw  in  a  villiform  band,  with  an 
rmter  row  of  considerably  enlarged  teeth,  rather  wide-set;  one  row  of  teeth  in  lower  jaw,  a  pair  of 
t-aninw  at  symphysis;  lateral  line  with  a  rather  strong  arch,  shorter  than  straight  part;  breast  naked, 
exc-ept  a  patch  in  front  of  ventrals.  A  large,  very  distinct  jet-black  spot  on  opercle;  a  fainter  black 
j»]>ot  on  lower  rays  of  pectoral,  often  wanting  in  young;  axil  of  pectoral  black;  lobe  of  soft  dorsal  and 
upper  ioirface  of  (Audal  peduncle  dusky. 

The  most  strongly  marked  of  the  species  of  Caranx^  known  at  once  from  the  strong  arch  of  the 
head,  the  naked  breast,  and  the  oj^ercular  and  pectoral  spot**.  .  The  collection  contains  only  the  young, 
2.7.5  to  5.5  inches  long,  from  Palo  Seco.  It  does  not  api)ear  to  l>e  common  in  Porto  Rico,  though  it  is 
of  wide  distribution,  being  found  in  all  warm  seas  and  generally  abundant.  It  occurs  on  both  coasts 
i  »f  tn>picral  America  and  ranges  as  far  north  as  Cape  Cod  and  the  Gulf  of  California.  It  bites  voraciously 
and  affords  much  sport  to  the  angler,  who  takes  it  by  trolling.  It  is  taken  at  Key  West  both  by 
trailing  and  by  bottom  fishing.  It  is  very  ravenous,  swimming  with  great  swiftnass,  and  preying  upon 
finialler  fishes.  It  is  said  to  attain  a  weight  of  20  pounds,  but  those  caught  in  Indian  River,  Florida, 
do  not  average  over  3  pounds.  As  a  foo<l-fish  it  does  not  occupy  a  high  rank.  It  was  not  seen  in  any 
of  the  Porto  Rican  markets,  which,  however,  was  probably  due  to  its  scarcity  at  that  particular  season. 
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Scambtr  hippos  Linnaeus,  Syst.  Nat.,  ed.  XII,  494, 1766,  Charleston,  S.  C. 

Scomber  caranguM  Bloch,  Ichth.,  pi.  340, 1793,  Antilles. 

Caranx  erylhrurut  Lac^pMe,  Hist.  Nat.  Poiss.,  Ill, 68, 1802,  .South  Carolina. 

Caranx  carangua  LacC'pddc.Hist.  Nat.  Poiss.,  Ulji9  and  74, 1802,  Martinique;  on  a  drawing  l>y  Plumier. 

(iiranx  daubentonii  Lac^p^de,  Hist.  Nat.  Poiss.,  Ill,  72, 1802,  Martinique;  on  a  drawing  by  Plumier. 

Caraiix  xanthapigtu  Cuvier  A  Valenciennes,  Hist.  Nat.  Poiss.,  IX,  109, 1833,  Isle  de  France. 

Caranx  ekala  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  IX,  117, 1833,  Vizagapatam. 

Caranx  aniiUarum  Bennett,  Whaling  Voyage,  II,  282, 1840,  West  Indies. 

Caranx  d^enatyr  Dc  Kay,  New  York  Fauna;  Fishes,  120, 1842,  New  York. 

(Mrangu8  cscuknius  Qlrard,  U.  8.  Mex.  Bound.  Surv.,  23,  pi.  11,  figs.  1-3, 1850,  Bnzos  Santiago.  Texas. 

Caranx  caninua  Gunther,  Fishes  Centr.  Amer.,  432, 1869,  Panama. 

Caranx  hippos,  Jordan  &  Evcrmann,  1.  c,  920, 1896. 

91.  Caranx  cry  bob  (Mitchill).     **Cojinuda'\'  Hard-tail;  Runner;  Jurel;   Yellow  Mackerel;  Crevalle. 

(Plate  9.) 

Head  3.5;  depth  3.2;  eye  5.6;  snout  3;  maxillary  2.4;  mandible 2.1;  interorbital  3;  preorbital  11; 
D.  viii-i,  24;  A.  ii-i,  20;  pectoral  0.8;  ventral  2.3;  caudal  0.95;  about  45  scutes. 

Body  elongate,  slightly  elevated,  not  greatly  compressed;  maxillary  reaching  front  of  pupil  or 
middle  of  eye;  teeth  in  jaws  conical  and  sharp,  not  very  close-set,  in  6ne  series  in  lower  jaw,  in  two 
in  upper,  inner  series  of  smaller  teeth;  no  canines;  lateral  line  more  strongly  arched  anteriorly  than 


Fig.  S2.— Caranx  cry  sob. 

in  C.  ruber  or  C.  bariholormei,  arch  rather  more  than  half  straight  part;  pectoral  long  and  falcate,  reaching 
anal  or  slightly  beyond;  anterior  rays  of  soft  dorsal  and  anal  elevated  and  falcate.  A  distinct  black 
blotch  on  opercle. 

This  species  is  found  from  Cape  Ckxi  to  Brazil,  is  generally  abundant,  and  is  common  farther  to 
the  north  than  any  other  of  the  species  of  Caranx.  It  is  an  important  and  well-known  food-fish,  fairly 
common.  In  Porto  Rico  only  two  specimens  were  collected,  one  10.5  inches  long  from  San  Antonio 
Bridge,  and  one  17.5  inches  long,  which  was  taken  on  the  hook  at  Isabel  Segunda,  displaying  gtxxl 
game  qualities.  This  is  one  of  the  best  game-fishes  of  Porto  Rico  and  can  be  taken  by  either  still- 
fishing  or  trolling. 

Scomber  crysoe  Mitchill,  Trans.  Lit.  &  Phil.  Soc.  N.  Y.,  1. 1815,  424,  New  York. 

Caranx  jiisfjuctus  Cuvier  &  Valenciennes,  Hi.st,  Nat.  Poiss.,  IX,  97,  1833,  Santo  Domingo,  Cuba,  and  Brazil. 

Trachurus  squamosus  Gronow,  Cat.  Fishes,  ed.  Gray,  125,  185-4,  Carolina. 

Paratradus  chnjsos,  Stahl,  1.  c,  77  and  163, 1883. 

Cdranx  crysos,  Jordan  &  Evcrmann,  I.e.,  921,  1896. 

92.  Caranx  latus  Agassiz.     '^JureV;  Xurcl;  Ilorse-eye  Jack. 

Head  3.35;  depth  2.7;  eye  4;  snout  3.5;  maxillary  2.1;  mandible  1.8;  interorbital  3.2;  D.  viii-i, 
22;  A.  ii-i,  18;  pectoral  0.95;  ventral  2.1;  caudal  1.1;  al)out  35  scutes.  Form  of  C.  hippi}8,  but  with 
anterior  profile  not  quite  so  strongly  arched,  brea^it  sc^aled;  axillary  and  pectoral  8i)ots  absent;  opercular 
spot  not  so  large  nor  distinct,  scutes  somewhat  greater  in  number;  adipose  eyelid  moderately  devel- 
oi)ed;  maxillary  reaching  past  middle  of  eye. 
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Lobe  of  dorsal  dusky,  that  of  anal  golden;  the  young  with  4  or  5  dark  vertical  bars  and  a  faint 
opercular  spot,  these  sometimes  absent;  opercular  spot  is  larger,  deeper  in  color^  and  more  persistent 
in  young  of  C.  hippos^  and  usually  serves  to  separate  readily  small  individuals  of  the  two  species. 

C  laixts  is  a  very  widely  distributed  species,  occurring  in  all  tropical  seas,  and  very  abundant  in 
the  West  Indies,  and  by  far  tlie  commonest  species  of  Caraiix  in  Porto  Rico.  The  collection  contains 
137  specimens,  varying  in  size  from  3  to  9.5  inches.  The  poisonous  character  sometimes  attributed 
to  its  flesh  evidently  does  not  attach  to  it  in  Porto  Rico,  where  it  maybe  found  for  sale  in  the  markets. 
Our  specimens  were  collected  at  Palo  Seco,  San  Antonio  Bridge,  Agua<Hlla,  Mayaguez,  Culebra,  Isabel 
Segunda,  and  Fajardo.     Mr.  Gray  took  two  at  San  Geronimo. 

Oaranz  lotus  A^assiz,  Pise.  Bras.,  105, 1829,  Brazil;  Jordan  «b  Evermaiiii,  1.  c, 923, 1896. 
Caranjc  Itplurtu  Agaissiz,  Pise.  Bras.,  106, 1829,  Brazil. 
Scomlker  Iteberi  Bennett.  Fishes  Ceylon,  pi.  26, 1830,  Ceylon. 

Oaranx/aUax  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  IX,  95, 183.3,  .\ntllles:  Brazil. 
Qiranx  sen  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  IX,  105, 1833,  Pondicherry. 
Oaranx/orsteri  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  IX,  107, 1833,  East  Indies. 
Oaranxperoni  Cuvier  <b  Valenciennes,  Hist.  Nat.  Poiss.,  IX,  112, 1833,  East  Indies. 
Oxranx  IcMOiU  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  IX,  113, 1833,  Malabar. 
Caranx  helcmjeri  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  IX,  116, 1833.  Malabar. 
Oiranx  paraapista  Richardson,  Voyage  Erebus  and  Terror,  136,1841,  Port  Essington. 
Caranx  richardi  Holbrook,  Ichth.  South  Carolina,  96,  pi.  13,  fig.  1, 1860,  .South  Carolina. 
Oiraitz  cutreue  Poey,  Enumeratio,76,1875,  Cuba. 
Oarangwt/aUax,  Poey,  Fauna  Puerto.Riquefia,3:n,1881;  Stalil.  !.«•.,  77  and  163,1883. 


FiQ.  83.— Oira/u-  UUtu. 
Genus  58.  VOMEK  Gnvier  ft  Yalenoienxiei. 

This  genus  is  closely  allie<l  to  Camm;  from  which  it  differs  only  in  its  distortion  of  form,  and  in 
its  weak  teeth  and  very  low  fins.  Body  broad-ovate,  very  strongly  compressed,  all  the  outlines  sharply 
trenchant.  Head  very  gibbous  alx)ve  eyes,  its  anterior  profile  vertical;  lateral  line  .strongly  arched, 
its  posterior  portion  with  very  weak  shields.  Scales  minute,  rudimentary;  the  soft  dorsal  and  anal 
extremely  low,  not  falcate.  Young  much  deeper  in  form  than  adult,  all  the  fins  higher,  resembling 
Selene.     Found  in  the  warm  seas. 

a.  Soft  dorsal  with  about  25  rays;  depth  in  adult  less  than  half  length di^rmUh 

aa.  Soft  dorsal  with  21  or  22  rays. 

b.  Depth  in  adult  about  half  length aelipinnis 

bb.  Depth  in  adult  much  more  than  half  length gabonensis,  93 

93.  Vomer  gabonensiB  Guichenot.    '*  Corcobado.*' 

Head  2.75;  depth  1.5;  eye  3.8;  snout  2.2;  maxillary  2.5;  mandible  2.2;  interorbital  4.2;  preor- 
bital  2.6;  D.  viii-i,  22;  A.  i,  18;  pectoral  1;  caudal  1.1;  scales  minute. 

Body  ovate,  scarcely  longer  than  deep,  very  greatly  compressed;  occipital  region  greatly  elevated, 
making  height  of  body  greatest  above  eye;   anterior  profile  nearly  vertical  from  occiput  to  eye, 
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opposite  which  it  Ijecomes  <'oncave;  snout  protruding;  mouth  obliciue,  maxillary  extending  opposite 
nostrils,  not  reaching  front  of  eye;  lower  jaw  entering  profile;  a  single  row  of  nuraenms  weak  teeth  in 
each  jaw;  preorbital  very  broad;  spinous  dorsal  weak,  first  four  spines  comparatively  long,  second  about 
half  diameter  of  eye,  very  slender,  weak,  and  flexible,  next  four  much  shortt»r,  stiff,  pungent,  and  i>ar- 
tially  embedded;  soft  dorsal  long  and  low,  anterior  rays  somewhat  elevated,  not  falcate;  anal  similar 
to  soft  dorsal,  its  rays  somewhat  more  widely  set,  first  one  or  two  a  little  elevated;  pe<^toral  falcate,  as 
long  as  head,  reaching  past  middle  of  anal;  ventrals  minute,  caudal  peduncle  short  and  very  slender, 
the  fin  widely  forked,  its  lobes  equal;  head  and  upj)er  parts  of  iKxly  nake<l,  minute  jiersistent  scales 
below;  lateral  line  with  minute  rudimentary  scutes  on  its  straight  j>ortion,  anterior  part  strongly 
arched,  its  chord  a  little  shorter  than  straight  part. 


Pig.  34. — Sflnie  vomer.    Young. 

Color  in  life:  Rich  silvery  with  an  iridescence  of  steel-blue  alxjve  and  of  pink  below,  with  a  light 
golden  wash  on  lower  parts. 

This  species  seems  to  be  the  common  Vomer  of  Porto  Rico  and  distinct  from  V.  setipinnu^  whioh 
does  not  appear  in  our  collection.  It  may  l)e  separated  from  the  latter  fomi  by  the  much  dcieper  Ixxiy, 
larger  eye,  greater  elevation  of  occipital  region,  and  more  nearly  vertical  anterior  profile.  The  young 
of  the  two  species  resemble  each  other  more  closely.  At  a  length  of  about  4  inches  the  difference 
between  them  in  relation  of  depth  to  length  becomes  api>arent,  but  before  that  size  is  attained  T'.  gabon- 
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msis  may  lx»  distinguished  l)y  ita  larger  eye,  at  least  in  some  individuals  of  2  or  8  inches  in  length. 
The  ventral  outline  of  1'.  seliplnnvi  is  somewhat  more  strongly  curved  than  in  1'.  (jaboneimHf  while  in  the 
a<lult  the  reverse  is  true.  The  young  of  1'.  (jatjonemtiH  has  the  caudal  loljes  more  slender  and  somewhat 
longc^r  than  in  the  corresponding  size  of  the  other  sjKJcies,  hut  this  difference  disappears  in  the  adult. 
The  species  reaches  a  weight  of  a  pound  or  more,  is  abundant  and  much  used  as  food,  lx»ing  hawked 
al>out  the  streets  upon  strings  attached  to  a  stick,  which  is  carried  over  the  shoulders. 

The  cort^obado  is  know^n  from  Africa  and  the  West  Indies.  We  collected  32  examples,  2.5  to  8 
inches  long,  from  San  Juan  market,  Palo  Seco,  Arecibo,  Aguadilla,  Arroyo,  and  Isabel  Segunda. 

Arfjyrcio&un  Kiipinnis  var., Giinther,  Cat.,  II, 459, 1860,  Fernando  Po,  Santo  Domingo,  Jamaica,  and  Bahia. 

Vomer gaJxmermg  Quichenoi,  Ann.  Soo.  Linn.  Maine  et  Loire, 42, 1865, Gaboon;  Jordan*  Evermann,  I.e. 934, 1896. 

Genus  09.  SELENE  LacdpMe.     The  Moon-flBheB. 

Body  very  closely  compressed  and  much  elevated;  profile  very  oblique  or  nearly  vertical;  edges 
of  ^Kxly  everywhere  trenchant,  especially  anteriorly.  Head  short  and  very  deep,  opercle  very  short, 
and  preorbital  extremely  deep;  an  abrupt  angle  at  occipital  region.  Mouth  rather  small;  premaxil- 
laries  protractile,  fitting  into  a  notch  }>etween  the  bases  of  maxillaries;  maxillaries  broad,  each  with 
supplemental  bone.  Tongue  narrow,  free.  Teeth  minute,  on  jaws,  tongue,  vomer,  and  palatines. 
( iillrakers  long  and  slender.  Spines  of  fins  usually  weak,  more  or  less  filamentous  in  young;  free  anal 
spines  immovable,  sometimes  obsolete  in  the  adults  Soft  fins  falcate,  much  elevated.  No  finlets. 
}\ew\  naked.     Scales  minute.     Lateral  line  wholly  unarmed.     Coloration  silvery. 

Found  in  the  tropical  seas.  Notwithstanding  its  extraordinary  form  this  genus  differs  in  no 
important  regard  from  Caranx, 


Fig.  25.—Seien€  voma-.    Adult. 

94.  Selene  vomer  (Linnaeus).     Moon-fish;  Jorobado;  lAPok-down, 

Head  3;  long  dorsal  rays  2;  pectoral  2.75;  long  anal  rays  2.66;  depth  1.5,  the  young  much  deeper. 
1).  vii-i,  23;  A.  ii-i,  18.  Anterior  profile  from  tip  of  snout  to  occiput  almost  perfectly  straight  in 
ailult.  Diameter  of  eye,  length  of  opercle,  and  distance  from  eye"  to  profile  about  equal;  eye  2  in 
ntaxillary,  2.5  in  preorbital;  mandibles  very  deep,  dentary  bones  thin,  approximate;  one  or  two  of  the 
dorsal  spines  greatly  elongate  and  filamentous  in  young,  short  in  adult;  ventrals  variable  in  length, 
os^ially  about  as  long  as  the  eye  in  the  adult,  variously  elongate  in  partly  grown  specimens. 
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Color,  uniform  silvery  in  adult. 

Our  observations  of  this  sixn^iea  tend  to  confirm  the  corrertnoss  of  Dr.  Liitken's  views  (Six)lia 
Atlantica,  139)  as  to  the  transfoniiations  incident  to  its  growth. 

A  species  of  tropical  America,  occurring  on  l)oth  coasts,  from  Cape  C<h1  to  Brazil,  an<l  from  Ix>wer 
California  to  Peru.  Very  common  southward  on  sandy  shores,  l)oth  in  the  Atlantic  and  Pacific  No 
sp^Hiimens  were  obtained  by  us,  but  we  include  it  on  the  authority  of  Poey  an<l  Stahl.  It  attains  a 
weight  of  about  2  pounds  and  is  a  delicious  pan-fish. 

Zni4i  vomer  Linn.,  Syst.  Nat,  ed.X,  1758, 266,  America;  after  Zeua  cnwda  bifurca  of  LinnseuH,  Miw.  Adolph-Fred.,  I,  66. 

Zeu«  gallus  Linn.,  Syst  Nat,  ed.  X,  1758,  267,  America;  after  Zni*  cauda  b{furm  of  Artcdi;  oonfuBcd  with  AUrttH  riliarin. 

Zru*  capiUarU  Mitchill,  Trans.  Lit  &  Phil.  Soc.,  1, 1815,  383  (young),  New  York. 

Xeun  rogtratus  Mitchill,  1.  c,  384,  New  York  (young). 

Zniy  geometricus  Mitchill,  Amer.  Monthly  Mag..  II.  1818,  246  (adult).  New  York. 

Arffjrrioituf  triacanlhiu  SvfAlnaon,  Nat.  Hist.  Class'n  Fish.,  250,  1839,  Brazil;  aft<»r  Splx  tt  Agfuwiz,  pi.  58  (young). 

Ari/i/riosu8  mauricei  Swainson,  1.  c,  408,  Brazil  (adult). 

Arifyrimus  mUchilli  De  Kay.  N.  Y.  Fauna:  Fishes,  126,  1842  (young).  New  York. 

Argvriosug  brevoorti  QiU,  Proc.  Ac.  Nat.  .Sci.  Phila.  1863,  83,  Panama  (young). 

Argyriom*  patifietu  Lockington,  Proc.  Ac.  Nat.  S<*i.  Phila.  1876,  84.  Ix>wor  (;alifornla:  adult 

Sel4nir  argeniea,  Poey,  Fauna  Puerto- Riquefia,  3:J2.  1881;  Stahl.  1.  c,  77  and  164. 188:?. 

SflmexHtmfr,  Jordan  A  Evemiann,  1.  <•.,  936,  1896. 


\\  *•  >    v^- ' 


FlO.  Z&.—Chloro9combrris  chrymnts. 
Genui  60.  CHL0B08C0MBBU8  Oirard.     The  Casabes. 

Body  oblong-ovat«,  closely  compressed,  but  not  elevated,  the  abdomen  prominent  anteriorly,  its 
curve  much  greater  than  curve  of  back.  Occiput  and  thoracic  region  trenchant.  Caudal  peduncle 
very  narrow,  fin  widely  forked.  Scales  small,  smooth.  Lateral  line  arched  in  front,  unarmed,  or  with  a 
few  small  plates.  Head  nearly  naked.  Preorbital  low.  Mouth  rather  small,  oblique,  lower  jaw  scarcely 
projecting;  upper  jaw  protractile;  maxillary  broad,  emarginate  behind,  with  lai^e  supplemental  bone. 
Jaws,  vomer,  and  palatines  with  feeble  teeth,  mostly  in  a  single  series.  First  dorsal  of  feeble  spines, 
connected  by  membrane;  second  dorsal  and  anal  long  and  low,  similar,  much  longer  than  the  short 
abdomen.     No  finlets.     Anal  spines  strong.     Ventrals  small;  pectoral  falcate.     Gillrakers  long. 

An  American  genus,  of  small  size,  and  little  valued  as  food.  • 

96.  OhloroscombniB  chiysurus  (Linnjeus).     Casabe;  Bumper. 

Head  3.75;  depth  2.33;  eye  very  large,  longer  than  snout,  alx)ut3  in  head;  D.  viii-i,  26;  A.  ii-i,  26. 
Head  rather  deeper  than  long;  opercles  very  short;  snout  short.  Mouth  very  oblique;  maxillary  reaching 
anterior  margin  of  eye.  Chord  of  curved  part  of  lateral  line  scarcely  longer  than  head,  1 .66  to  1 .  75  times 
in  length  of  straight  part.  Lateral  line  wholly  unarmeii.  Caudal  peduncle  longer  than  deep,  its  diameter 
lees  than  that  of  eye;  ventrals  very  small,  fitting  into  a  groove  in  which  the  vent  is  situated;  pec^toral 
long,  falcate,  one-third  the  length. 

Greenish  above,  sides  and  l>elow  golden;  a  jet-black  spot  on  caudal  peduncle  above;  dark  oper- 
cular and  axillary  spote;  inside  of  mouth  black;  fins  not  bordered  nor  tipped  with  black. 
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This  species  ranges  from  Cape  Cocl  to  Brazil;  it  is  very  common  on  our  south  Atlantic  coast  and 
in  Cuba,  but  is  not  valued  as  food,  the  flesh  being  thin  and  dry,  the  bones  large.  It  is  apparently  not 
common  in  Porto  Rico,  specimens  being  obtained  by  us  only  at  Mayaguez  and  Isal)el  Segunda. 

Sfumber  chrymru*  Linnaeus,  Syst.  Nat.,  XII,  494,  1766,  Charleston,  South  Carolina. 
.SromZxT  cMoris  Bloch,  Ichthyologia,  pi.  839, 1793. 
Micropteryx  eotnnopolUa  Agassiz,  Spix,  Pi«c.  Bros.,  104,  1829,  Brazil. 
SrYrtnfcer  lotus  Gronow,  Catalogue  Fishes,  ed.  Gray,  127, 1854,  Carolina. 

ndoroncombruit  carCbbstus  Girard,  Mex.  Bound.  Surv.,Zool.,  21,  pi.  9,  fig.  6,  1&59,  St.  Joseph  Island,  Texas. 
rjil/iroscombrwi  chrymtrus,  Poey,  Fauna  Puerto-Riquefia,  332,  1881;  Stahl,  1.  o.,  77  and  163;  1883;  Jordan  &  Evennann,  1.  c, 
938,1896. 

Genni  61.  TBA0M1X0TU8  Lac^p^de.     The  PimpanoB  or  Pompanos. 

Body  compressed,  moderately  elevated,  general  outline  ovate.  Caudal  peduncle  short  and  rather 
slender.  Abdomen  not  trenchant,  shorter  than  anal  fin.  Head  moderately  compressed,  very  blunt, 
snout  abruptly  truncate.  Mouth  nearly  horizontal,  the  maxillary  reaching  middle  of  eye;  premaxil- 
laries  protractile;  maxillary  without  distinct  supplemental  bone.  Jaws,  vomer,  and  |>alatines  with 
hands  of  vilUform  teeth,  which  are  deciduous  with  age.  Preopercle  entire  in  adult  Gillrakers  short. 
Gill-membranes  considerably  united.  Spinous  dorsal  represented  by  six  rather  low  spines,  which  are 
connected  by  membrane  in  young,  but  are  free  in  adult.  In  old  examples  the  spines  appear  small  on 
account  of  encroachments  of  flesh,  and  ultimately  often  disappear.  Second  dorsal  long,  elevated  in 
front;  anal  opposite  to  it  and  similar  in  form  and  size;  two  stout,  nearly  free  spineain  front  of  anal,  and  one 
connected  with  the  fin,  these  often  disappearing  with  age.  "  Scales  small,  smooth.  Lateral  line  unarme<l, 
little  arched;  no  caudal  keel. 

*  *  When  extremely  young  the  preoperculum  is  armed  at  the  angle  with  three  large  spines,  and  smaller 
onee  above  and  below.  The  spinous  dorsal  is  developed  as  a  perfect  fin,  and  teeth  are  present  on  the 
jaws  and  palatine  arch.  In  this  sta^e  the  species  has  never  been  described  by  previous  naturalists,  and 
consequently  has  received  no  name,  as  the  corresponding  stage  of  Naucrates  (Nauclerus)  has.  At  an 
early  period  the  preopercular  spines  are  absorbed  into  the  substance  of  the  preoperculum  and  disappear. 
The  spinous  dorsal  and  the  teeth  are  still  retained.  In  this  condition  it  remains  for  some  time,  the 
Kpinous  dorsal,  however,  gradually  losing  its  relative  size,  while  the  soft  vertical  fins  increase.  In  this 
stage  the  8i>ecies  belongs  to  the  nominal  genus  Doliodon  of  Girard.  At  a  later  period  the  membrane  con- 
necting the  dorsal  spines  has  become  obsolete,  and  the  species  then  represents  the  genus  TrachinotuSy  as 
understood  by  Cuvier  &  Valenciennes  and  others.  Finally,  in  old  age,  the  teeth  of  the  jaws,  palate,  and 
pharyngeal  bones  have  fallen  out,  and  the  lobes  of  the  dorsal,  anal,  and  caudal  fins  attain  their  greatest 
extension  and  become  pointed.  This  final  stage  has  been  made  known  by  Holbrook  under  the  new 
generic  name  of -Bo^Arotemw**'  (Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1862,  440).  The  pseudobranchise  also 
disappear  in  old  individuals. 

Some  species  of  Trachinotus  (carolinusy  etc. )  are  among  the  most  highly  valued  of  our  food-fishes. 

a.  Dorsal  with  19  or  20  soft  rays;  anal  with  17  to  19  soft  rays. 

b.  Body  very  much  compressed;  sides  with  narrow  black  crossbars;  lobes  of  vertical  flns  elongate,  reaching  past 

middle  of  caudal  fl n  in  adul t glautnw,  96 

W».  Body  moderately  comprised;  sides  without  narrow  black  crossbars;  lobes  of  vertical  fins  shorter,  rarely  reaching 
base  of  caudal;  lobes  of  dorsal  and  anal  usually  blackish, 
r.  Body  broad-ovate;  back  arched;  greatest  depth  at  all  ages  nearly  two-thirds  length  of  body;  profile  from  nostril 

to  dorsal  everywhere  nearly  evenly  convex ;  axil  without  black  spot faleatus,  97 

cr.  Body  oblong,  the  profile  not  strongly  arched;  depth  in  young  and  old  2  to  2.6  in  length  of  body;   dorsal  lobes 

low goodei 

<ui.  Dorsal  with  25  to  27  soft  rays;  anal  with  22  to  26  soft  rays;  body  oblong,  rather  robust;  greatest  thickness  3  in  greatest 
depth  of  body;  depth  less  than  half  length;  lobes  of  vertical  fins  short,  not  black:  sides  without  dark  crossbars. 

d.  Dorsal  with  25  soft  rays;  anal  with  22  soft  rays;  profile  from  snout  to  procumbent  spine  evenly  convex. 

e.  Body  very  deep,  depth  about  half  length .* argentewt 

tt.  Body  moderately  deep,  depth  about  2.5  in  length darolinus,  98 

tid.  Dorsal  with  27  soft  rays;  anal  with  26 , caycnncnm 

96.  Trachinotus  grlaucus  (Bloch).     Gaff-topsail;  Pompano;  PalomHa, 

Head  4;  depth  2;  eye  3.6.  D.  vi-i,  19;  A,  ii-i,  18;  pyloric  cseca  13.  Body  elliptical,  much 
compressed;  snout  blunt,  subtruncate,  vertical  from  mouth  to  horizontal  from  upper  edge  of  the  eye; 
profile  from  supraorbital  to  front  of  dorsal  fin  convex.     Mouth  nearly  horizontal;  maxillary  nearly 
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reac^hing  vertical  from  middle  of  eye,  its  length  3  in  head;  jaws  without -teeth  in  adult;  dorsal  spines 
seimrate  in  adult;  dorsal  and  anal  fins  falcate,  anterior  soft  rays  reaching  middle  of  caudal  fin;  dorsal 
lobe  1.5,  anal  1.75  in  length  of  Ixxly;  ventrals  reaching  four-fifths  distance  to  vent,  their  length  2.4  in 
hea<l;  caudal  very  deeply  forke<l,  its  lobes  nearly  half  length  of  bo<ly. 

Color,  bluish  above,  golden  below;  lobes  of  <lor8al  and  anal  very  dark;  rest  of  fins  pale,  with 
bluish  e<iges;  caudal  bluish;  ix»ctorals  golden  and  bluish;  ventrals  whitish.  Body  crossed  by  four 
black  vertical  bands,  first  under  procumbent  spine,  second  under  thinl  dorsal  spine,  third  and  fourth 
under  soft  dorsal;  a  black  spot  representing  a  fifth  band  on  lateral  line  between  last  rays  of  dorsal  and 
anal,  this  sometimes  obsolete;  the  position  of  the  bands  appearing  to  be  subject  to  slight  variation. 

Young  individuals,  2  inches  in  total  length,  may  l>e  described  as  follows:  Head  2.9;  depth  2.6; 
eye  4;  dorsal  profile  and  general  form  as  in  adult;  anterior  dorsal  and  anal  rays  not  produced;  caudal 
leys  deeply  forke<i.  Color,  bright-silvery,  merging  into  metallic-bluish  on  back  and  yellowish  on  lower 
sides  and  belly;  the  four  dark  vertical  bars  very  faint,  but  usually  distinguishable  with  a  lens,  even  in 
very  small  specimens;  the  first  of  these  very  short  and  under  procumbent  spine,  second  longer  and 
under  fourth  spine,  thini  and  fourth  under  soft  dorsal;  the  dark  spot  on  posterior  part  of  lateral  line 
usuklly  not  evident;  anterior  rays  of  dorsal  and  anal  and  oijter  rays  of  caudal  black. 

Comparing  young  examples  in  our  collection  from  Porto  Rico  with  specimens  of  similar  size  from 
Woods  Hole  which  have  U'en  identified  as  the  young  of  T.  goodeij  it  is  found  that  they  are  difficult  to 
distinguish.  The  general  form,  proportional  measurements,  fins,  and  general  coloration  are  very  much 
alike,  but  the  hlswk  vertical  bars  are  apparently  not  present  on  the  Woods  Hole  specimens. 


FiQ.  S7.^Tfachinotuhglaucu«. 

This  species  attains  a  length  of  a  foot  or  more  and  is  a  handsome  fish,  though  not  highly  esteemed 
as  food.  In  Porto  Rico,  however,  it  is  handled  by  the  fishermen  and  seems  to  rank  with  the  species 
of  Caranjc  in  food  value.  It  is  found  in  tropical  America  from  Virginia  to  the  Caribbean  Sea;  generally 
(rommon  from  the  Carolina^  to  Florida  and  in  Porto  Rico.  Our  collection  contains  examples  from 
Mayaguez,  Aguadilla,  Ponce,  and  Isabel  Segunda.     Mr.  Gray's  collection  has  two  from  San  Geronimo. 

iliidtHlon  glaucu8'B\och,  Ichlhyologia,  pi.  210, 1787,  Martlnque;  on  a  drawing  by  Phimier. 

Tnu'hjnuHus  glaucus,  Poey,  Fauna  Puerto-Riqucfia,  333,  1881;  Stahl,  1.  c,  77  and  1G4,  1883. 

Tmehinotua  glaucus,  Jordan  &  Evermann,  I.e.,  940,  1896. 

97.  Trachinotus  falcatus  (Linnaeus).     Round  Pompano;  PtUomeia;  Permit. 

Head  3.6;  depth  1.6;  eye  3.9;  snout  3.6;  maxillary  3;  mandible  2.4;  interorbital  2.25;  D,  vi-i, 
19;  A.  ii-i,  17;  pectoral  1.4;  ventral  2.7;  caudal  0.8;  scales  very  numerous. 

Bwiy  ovate,  compressed,  back  greatly  elevated;  profile  of  snout  nearly  vertical;  mouth  small, 
maxillary  reaching  nearly  or  quite  to  middle  of  eye;  teeth  deciduous,  in  villiform  bauds  in  yonnger 
individuals;  anterior  ray  of  dorsal  and  anal  much  produced,  that  of  dorsal  reaching  beyond  jx)sterior 
end  of  fin,  2.5  in  body;  that  of  anal  shorter,  3.3  in  body;  ventrals  very  small,  reaching  vent;  caudal 
widely  forked,  the  lobes  long. 
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Color  in  life:  Upper  parts  bluish-silvery,  lower  parts  nilvery;  produced  dorsal  rays  black  out- 
wardly, anal  spines  and  produced  rays  reddish -orange,  rays  blackish  at  tips;  inner  edge  of  caudal  lobes 
lemon,  outer  margin  blackish;  ventrals  reddish. 

T,  falvalm  is  known  at  once  from  the  other  sptH'ies  of  the  genus  by  the  form  of  the  lx)dy  and  the 
elevation  of  dorsal  and  anal  rays,  which  are  longer  than  in  any  other  of  our  Atlantic  8i>ecies  except 
T,  gUtttctis.  Its  range  is  from  Cape  Cod  to  Porto  Rico  and  Brazil,  common  southward,  apparently  only 
the  young  occurring  in  the  Gulf  Stream  as  far  north  as  Woods  Hole.  It  does  not  seem  to  be  at  all 
common  in  the  Indian  River,  Florida,  though  it  occurs  in  some  numbers,  especially  in  the  southern 
part  of  that  region.  It  is  not  well  known  to  the  fishermen,  only  a  few  of  whom  had  any  name  for  it. 
These  called  it  **  permit,"  probably  confusing  it  with  the  much  larger  species,  T.  goodei.  It  is  regarded 
as  a  fair  food-fish.  The  majority  of  the  specimens  seen  in  the  Indian  River  weighed  less  than  a  pound 
each,  and  the  largest  about  3  pounds.  In  Porto  Rico  it  is  held  in  considerable  esteem,  ranking  perhaps 
with  most  other  species  of  the  family.  It  appears  to  be  abundant,  as  specimens  were  obtained  by  us 
at  San  Juan  market,  and  at  San  Antonio  Bridge,  Palo  Seco,  Mayaguez,  Puerto  Real,  Boqueron,  Ponce, 
Arroyo,  Hucares,  and  Isabel  Segunda.  It  appeared  to  be  common  in  most  of  the  markets.  Our 
Porto  Rican  specimens  range  from  1.4  to  7  inches  in  length. 

Labnis/alcalus  Linnaeus,  Syst.  Nat.,  ed.  X,  284, 1758,  America. 

Chadodtm  rJumboides  Bloch,  Ichthyologia,  pi.  209, 1787,  Martinique;  on  a  drawing  by  Plumier. 
Trac/dnolus/uscus  Cuyier  &  Valenciennes,  Hist. Nat.  Poiss.,  VIII, 410, 1831, Brazil. 
Trachinottts  spinosm  De  Kay,  N.  Y.  Fauna:  Fishes,  117,  pi.  19,  fig.  53, 1842,  New  York  HarlM)r. 
Trachynottis  oihUm,  Poey,  Fauna  Puerto-Riquefla,  333, 1881;  Stahl,  1.  c,  77  and  164, 188;{. 
Tmehinoluft/alcatus,  Jordan  &  Evermann,  1.  c,  941, 1896. 


Fig.  SS.—Tr<ichinotu8/alccUw. 

98.  Trachinotus  carolinus  (Linnaeus).     Common  Pompano. 
(Plate  10.) 

Head  3.5;  depth  2.33;  eye  4.1;  snout  3.7;  maxillary  2.8;  mandible  2.4;  interorbital  2.7;  D.  vi-i, 
24;  A.  ii-i,  22;  pectoral  1.4;  ventral  2.2;  caudal  9;  scales  very  numerous.  Body  oblong,  compressed, 
moderately  elevated;  caudal  peduncle  short,  slender,  and  much  compressed;  mouth  small,  horizontal, 
jaws  equal,  maxillary  reaching  the  middle  of  eye,  the  teeth  in  jaws  in  villiform  bands  in  the  young, 
finally  deciduous;  a  procumbent  spine  before  dorsal;  spinous  dorsal  short  and  low,  spines  connected 
by  membrane  in  young,  becoming  embedded  in  the  flesh  with  age,  membrane  disappearing;  anterior 
rays  of  soft  dorsal  and  anal  elevated  and  falcate,  1.4  in  head  in  young  of  5  inches. 

Color,  bluish  above,  silvery  below  with  golden  tinge;  pectoral  and  anal  light-orange,  shaded  with 
bluish;  anterior  lobe  of  soft  dorsal  dusky  in  young. 

Found  on  the  South  Atlantic  and  Gulf  coasts  of  United  States,  ranging  north  on  sandy  shores  as 
far  as  Cape  Cod;  said  to  be  rare  or  accidental  in  West  Indies  and  Brazil,  though  we  found  the  young, 
from  2.5  to  5  inches  long,  in  considerable  numbers  at  Palo  Seco,  Mayaguez,  Ponce,  and  Isabel  Segunda. 

The  pompano  is  perhaps  the  most  delicious  of  all  food-fishes.     The  richness,  firmness,  and  delicacy 
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of  flavor  of  its  flesh  render  it  superior  not  only  to  all  other  meml^ers  of  the  family  to  which  it  belongs, 
but  to  any  other  fish.  On  the  east  and  west  coasts  of  Florida  and  al)out  Key  West  it  is  held  in.  the 
highest  esteem  and  is  most  assiduously  sought  by  the  commercial  fishermen,  to  whom  it  briiiga  the 
highest  price.  It  reaches  a  maximum  length  of  nearly  2  feet  and  a  weight  of  6  or  8  pounds.  The 
average  weight  of  those  taken  in  Indian  River,  Florida,  probably  does  not  now  exceed  2  pounds, 
though  before  commercial  fishing  on  that  coast  was  so  vigorously  prosecuted  the  average  weight 
was  much  greater;  one  was  seen  21.5  inches  long,  weighing  4.5  pounds.  At  Key  West  the  average 
weight  is  said  to  be  about  1.5  pounds  and  the  maximum  5  pounds. 

The  habits  of  this  important  fish  have  never  been  carefully  studied,  and  its  life-history  therefore 
is  not  well  known.  It  occurs  in  the  Indian  River  throughout  the  year,  but  is  said  to  be  most  abundant 
in  the  winter  months.  The  best  fishing  is  from  January  to  early  April.  It  is  probably  common  in  the 
summer  months,  but  is  not  fished  for  then.  It  is  most  abundant  al)out  the  inleta,  playing  in  and  out 
with  the  tides.  It  runs  in  bunches  or  schools  and  is  easily  influenced  by  changes  in  temperature, 
seeming  to  prefer  rather  warm  water,  and  continued  cold  weather  causes  them  to  leave  the  river 
temporarily.  At  Key  West  the  pompano  is  found  only  in  the  winter  when  the  cold  weather  drives 
it  south.     It  is  fished  for  there  with  hook  and  line,  while  in  Indian  River  nets  are  used. 

The  food  of  this  fish  seems  to  consist  very  largely  of  small  bivalve  shells  and  small  crustaceans. 
They  feed  extensively  about  the  inlets,  in  the  surf  outside,  and  are  often  seen  feeding  near  shore. 
They  are  said  to  have  the  habit  of  digging  in  the  mud  or  sand,  which  is  probably  done  in  their  search 
for  food.  Not  much  definite  information  could  be  obtained  concerning  the  abundance  or  the  habits  of 
the  i)ompano  in  Porto  Rico.  The  species  was  not  found  in  any  of  the  markets  of  the  island  nor  were 
any  large  individuals  seen.  Our  examples  are  smaller  than  any  we  have  seen  from  Florida,  but  are 
about  the  size  of  those  usually  observed  at  Woods  Hole  in  August  and  September,  and  from  which 
they  do  not  seem  to  differ. 

The  Porto  Rican  fishermen  seem  to  recognize  the  species  as  an  important  food-fish,  but  not  as 
being  at  any  time  abundant.  The  shore  of  the  island  is,  in  most  places,  unfavorable  to  this  fish  and 
it  is  probably  not  found  in  considerable  numbers  except  on  the  more  sandy,  protected  iM)rtions. 

Oagterorieus  caroUnwt  Linnaeus.  Syst.  Nat.,  cd.  XII,  490. 1766,  Carolina. 

f  Trachynotitx  argmtem  Cuvier  <5t  Valenciennes,  Hist.  Nat.  Poiss.,  VIII,  410,1831,  New  York  and  Rio  Janeiro.- 

Trachvnotm  eupreus  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  VIII,  414,  1831,  Martinique. 

Trachynolus pampanns  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  VIII,  415,  1831,  Brazil  and  Charleston,  8.  C. 

Trachinotut  carolinug,  Jordan  &  Evennann,  1.  c,  944,  1896. 

Family  XXXVII.  STROMATEIDiC.     The  Fiatolas. 

Body  compressed  and  more  or  less  elevated,  covered  with  small  or  minute  cycloid  scales.  Profile 
anteriorly  blunt  and  rounded.  Mouth  small.  Premaxillaries  not  protractile.  Dentition  feeble;  no 
teeth  on  vomer  or  palatines;  pharyngeals  little  developed;  oesophagus  armed  with  numerous  horny, 
barbed,  or  hooked  teeth.  Opercular  bone«  smooth,  not  serrate.  Gills  4,  a  slit  behind  fourth.  (Jrill- 
membranes  either  separate  and  free  from  {Stromateirue)  or  broadly  joined  to  isthmus  {StronicUeoidimp) , 
restricting  gill-openings  to  sides,  a6  in  Chsdodiptertis.  Gillrakers  rather  long.  Pseudobranchiae  pr€?8ent^ 
Cheeks  scaly.  Preopercle  entire  or  serrate.  Lateral  line  well  developed.  Dorsal  fin  single,  lonj?, 
with  the  spines  few  or  weak,  often  obsolete;  anal  fin  long,"  similar  to  soft  dorsal,  usually  with  3  suiall 
spines,  which  are  often  depressible  in  a  fold  of  skin;  ventrals  thoracic,  i,  5  in  the  young,  but  reduce<l 
or  altogether  wanting  in  the  adult;  caudal  fin  well  forked.  Usually  no  air-bladder.  Pyloric  cseca 
commonly  numerous.     Vertebne  30  to  36. 

a.  Dorsal  and  anal  flns  very  high  in  front,  anterior  lobe  falcate:  body  suborbicular Pepri r.us.  02 

aa.  Dorsal  and  anal  fins  moderately  elevated  in  front,  anterior  lobe  scarcely  falcate;  side  with  a  series  of  large,  wide-set 
pores  above  lateral  line Porokoti's 

Genni  62.  PSPBILU8  *  Cuvier.    The  Bntter-flihes. 

Body  ovate  or  suborbicular,  strongly  compressed,  tapering  into  a  slender  caudal  peduncle,  wliich 
is  not  keeled  or  shielded.  Head  short,  compressed,  profile  obtuse.  Mouth  small,  terminal,  jaws 
subequal.     I^remaxillaries  not  protractile.    Jaws  each  with  single  series  of  weak  teeth.     Scales  very 

♦The  name  Rhombus  LacC'p^de  (1800) ,  which  has  long  been  in  use  for  this  genus,  is  preoccupied  by  Rhombus  Humi>li- 
reys  (1797) ,  a  genus  of  moUusks.    The  next  available  name  is  Pcprilus  of  Cuvier  (1817) .  *^ 
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small,  cycloid,  silvery,  loosely  inserted,  extending  on  vertical  fins.  Opercular  bones  entire.  Gill- 
membranes  separate,  free  from  isthmus;  gillrakers  moderate.  Lateral  line  continuous,  concurrent 
with  back.  Dorsal  fin  long,  more  or  less  elevated  in  front,  preceded  by  a  few  indistinct  spines; 
itfually  one  or  more  procumbent  spines  in  front  of  dorsal  and  anal,  each  of  these  with  a  free  point  lx>th 
anteriorly  and  posteriorly;  anal  fin  similar  to  dorsal,  or  shorter,  usually  with  three  small  spines; 
ventral  fins  wanting;  a  single  small,  sharp  spine,  attached  to  pubic  bone,  occupying  the  place  of  the 
ventrals;  pectorals  long  and  narrow;  caudal  widely  forked. 

There  are  but  few  species  of  this  genus,  mostly  American.  Peprihui  differs  from  Stromateiis  chiefly 
in  the  prominence  of  the  pelvic  bone,  which  projects  in  a  lamina  beyond  the  skin.  Species  of  StromcUeus 
occur  in  Europe  and  South  America,  but  none  within  our  limits. 

Only  one  of  the  two  recognized  sjieciee  is  known  from  Porto  Rico. 

a.  Dorsal  rays  in,  43 paru,  99 

aa.  Dorsal  rays  about  lu,  39 xatUhurus 


Fig.  39.— Ptpn7i/s  paru. 

99.  Pepriluspajni  (Linnaeus).     "Pa/owit'<a";  Uarvcst-Juih;  Pujypy-fish. 

Head  3.6;  depth  L5;  eye  3;  snout  4.7;  maxillary  3.5;  mandible  3;  interorbital  2.5;  D.  iii,  42; 
A.  II,  39;  pectoral  and  caudal  2.5  in  body;  scales  about  90. 

Body  nearly  circular  in  outline,  strongly  compressed,  with  a  very  short  and  slender  caudal 
peduncle;  head  small,  not  at  all  pointed,  its  anterior  outline  scarcely  breaking  the  nearly  even  curve 
from  above  and  below;  mouth  very  small,  oblique,  lower  jaw  not  projecting,  maxillary  reaching  front 
«»f  eye;  teeth  in  jaws  small  and  weak,  uniserial;  lateral  line  unarmeil;  dorsal  and  anal  fins  falcate, 
their  anterior  rays  much  produced,  those  of  anal  reaching  base  of  caudal  or  beyond,  those  of  dorsal 
?liorter,  reaching  middle  of  fin  when  depressed;  caudal  lol:)es  long,  equal,  the  fin  well  forked;  ventrals 
wanting,  a  small  spine  similar  to  anal  spines  in  their  place;  stales  somewhat  deciduous. 

Color  in  life:  Pale-blue  alx)ve,  silvery  on  sides  and  l)elow,  rich  bluish  or  purplish  iridescence 
everywhere;  insi<le  of  mouth  and  tongue  inky-black,  the  jaws  pale. 

Atlantic  coast  of  United  States  from  Massachusetts  south  to  Jamaica,  Porto  Rico,  and  Brazil. 
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This  species  reaches  a  length  of  6  to  8  inches,  a  weight  of  a  half  pound  or  more,  and  is  a  highly 
valued  pan-fish,  particularly  common  along  our  south  Atlantic  coast.  It  is  apparently  not  common  in 
Porto  Rico,  as  only  two  specimens  were  obtained,  6.5  and  7.5  inches  long,  respectively,  from  the  San 
Juan  market. 

Paru  Brasilieme  congener,  Sloane,  Hist.  Jamaica,  285, 1727,  Jamaica. 

StromcUeus paru  Linnaeus,  Syst  Nat.,  ed.  X,  248, 1758,  Jamaica;  based  on  Sloane. 

ChModon  alepidotus  Linnaeus,  Syst.  Nat.,  ed.  XII,  460, 1766,  Charleston. 

Stemoptyx  gardenii  Bloch  &  Schneider,  Syst.  Ichth.,  494, 1801,  Charleston;  after  Linnseus. 

StromcUeus  longipinnU  Mitchill,  Trans.  Lit.  &  Philos.  Soc.  N.  Y.,  1, 1815,  366,  New  York. 

Rhombus  paru,  Jordan  &  Evermann,  1.  c,  966, 1896. 

PeprUiu  paru,  Jordan  &  Evermann,  1.  c,  3197, 1900. 

Family  XXXVIII.  CHEILODIPTERIDiC.     The  Cardinal-fishes. 

Body  oblong  or  elongate,  sometimes  compressed  and  elevated,  covered  with  rather  large  scales, 
which  are  striated  and  ctenoid  or  sometimes  cycloid;  cheeks  scaly;  lateral  line  continuous;  cleft  of 
the  mouth  wide,  oblique;  villiform  teeth  on  jaws  and  vomer,  and  sometimes  on  palatines;  canines 
sometimes  present  (teeth  wanting  in  Brephostoma) ;  preopercle  with  a  double  ridge,  its  edge  entire 
or  slightly  serrated;  opercular  spine  little  developed;  lower  pharyngeals  separate,  with  sharp  teeth; 
pseudobranchise  present;  branchiostegals  6  or  7.  Dorsal  fins  well  separated,  the  first  with  6  to  9  rather 
strong  spines;  no  dorsal  sheath  or  furrow;  anal  fin  short,  usually  with  2  spines,  sometimes  with  3  or  4; 
ventral  fins  thoracic,  i,  5,  without  axillary  scale. 

Small  fishes  of  the  tropics,  especially  abundant  in  the  East  Indies,  some  of  them  in  fresh  water, 
most  of  them  in  rather  deep  waters.    Color  often  bright-red.     Genera  about  15;  species  about  130. 

Cheilodiptebina: 

a.  Body  oblong,  not  greatly  compressed  nor  greatly  elongate;  anal  spines  2,  rarely  3;  teeth  present  in  Jaws  at  least. 

b.  Anal  fin  with  two  spines;  soft  rays  usually  8  or  9. 

c.  Canines  none;  teeth  all  villiform;  lateral  line  normal. 

d.  Palatines  with  teeth. 

c.  Scales  large,  20  to  80  in  lateral  line. 

/.  Preopercle  with  its  posterior  edge  distinctly  serrate,  at  least  in  young Apogon.  63 

ff.  Preopercle  with  its  ridges  entire  at  all  ages Apogonichth ys,  64 

ce.  Scales  small,  40  to  45  in  lateral  line Glossamia 

dd.  Palatines  toothless;  teeth  moderate;  eye  very  large;  body  elongate;  scales  rather  small;  preopercle  entire  or 

nearly  so Epioonxts 

cc.  Canines  present  in  Jaws.    Dorsal  spines  6;  opercle  unarmed;  anal  spines  2 Cheilodiptebus 

bb.  Anal  fin  with  3  spines  and  8  soft  rays;  no  teeth  on  vomer  or  palatines;  no  canines;  caudal  rounded;  opercles 
entire;  body  moderately  elongate Amiichthts 

SCOMBROPINA. 

aa.  Body  elongate,  the  form  approaching  that  of  the  barracuda  (Sphyrssna) ;  mouth  large;  anal  spines  3  or  4. 

g.  Teeth  subequal,  without  distinct  canines;  preopercle  serrate.    D  vii-i,10;  A.  in,  7;  scales  .small,  about  60. 

Sphyr-knops 
gg.  Teeth  unequal,  Jaws  with  long  canines;  preopercle  entire  or  nearly  so. 

h.  Second  dorsal  and  anal  long,  each  of  12  to  14  soft  rays;  soft  parts  of  vertical  fins  scaly;  scales  rather  small,  45  to  50. 

SCX)tfBROPS 

hh.  Second  dorsal  and  anal  short,  each  with  7  to  9  soft  ra3rs;  vertical  fins  scarcely  scaly;  scales  large,  about  30. 

Hypoclydonia 
Genni  68.  APOOON  Lac^pMe.     Kings  of  the  Mullets. 

Body  oblong,  compressed,  covered  with  large  ctenoid  scales.  Lateral  line  continuous,  with  20  to 
30  scales.  Head  large;  mouth  wide,  oblique,  maxillary  extending  to  below  middle  of  large  eye; 
villiform  teeth  on  jaws,  vomer,  and  palatines;  no  canine  teeth;  preopercle  with  a  double  ridge,  the 
edge  somewhat  serrate,  at  least  in  the  young,  becoming  entire  with  age  in  some  species;  opercle  with 
spine  behind.  Gillrakers  rather  long.  Dorsal  spines  6  or  7,  strong;  second  dorsal  remote,  short;  anal 
with  2  spines  and  8  or  9  soft  rays,  second  much  the  longer,  soft  part  similar  to  soft  dorsal;  X)ectoral8 
and  ventrals  moderate;  vertebrae  11  -f  14  =  25.     Warm  seas;  the  species  numerous. 

a.  Base  of  caudal  with  a  distinct  round  blackish  blotch  (rarely  wanting). 

b.  Base  of  soft  dorsal  without  blackish  saddle-like  blotch. 

c.  Opercle  without  dark  spot;  cheek  without  evident  dark   dots;  soft  dorsal  much  higher  than  spinous;   scales 

28  to  30 imbeHns 

aa.  Base  of  caudal  without  blackish  blotch. 
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d.  Soft  donal  with  a  round  black  blotch  below  it  and  a  similar  one  on  caudal  peduncle  above;  scales  26. . .  raacidatus 
(id.  Soft  dorsal  and  caudal  peduncle  without  round  black  spots. 
c.  Body  with  few  black  specks  or  none;  a  blaekish  bar  between  last  rays  of  soft  dorsal  and  anal;  another  on  caudal 

peduncle binotatws 

ee.  Body  covered  everywhere  with  blackish  dots,  like  fly-specks;  no  other  distinct  markings:  scales  25..  piffinentariut 
aaa.  A  broad  saddle-like  dark  blotch  on  caudal  peduncle;  scales  27 sellicauda,  100 

100.  Apogron  sellicauda  Evermann  &  Marsh,  new  species. 

Head  2.6;  depth  3;  eye  2.7;  snout  4.75;  maxillary  2;  mandible  2.2;  interorbital  4;  D.  vi-i,  9;  A.  it, 
7;  scales  2-27-10.  Body  rather  short;  head  large;  caudal  peduncle  long,  deep,  and  compressed;  mouth 
large,  little  oblique,  maxillary  reaching  past  pupil;  eye  very  large;  preopercle  finely  serrate;  scales  large, 
finely  ctenoid;  lateral  line  complete,  following  curve  of  back.  Fins  moderate;  second  and  third  dorsal 
spines  longest;  first  anal  spine  very  short,  second  about  equal  to  eye;  pectoral  long,  1.65  in  head. 

Color  in  life:  Rich  scarlet,  nearly  uniform;  a  jet-black  spot  as  large  as  pupil  on  opercle  and 
another  of  same  size  on  side  between  lateral  line  and  base  of  soft  dorsal;  a  dark  blotch  from  opercular 
spot  to  eye,  beneath  which  are  a  few  brownish  specks;  axil  of  pectoral  somewhat  dusky;  top  of  head 
and  snout  with  small  black  specks;  caudal  peduncle  with  a  broad  saddle-like  dusky  area  close  to  base 
of  caudal  fin;  a  few  small  dark  specks  on  dorsal,  anal,  and  caudal  fins. 

In  alcohol,  the  color  fades  to  pale  yellowish-white,  the  black  spots  and  specks  persisting. 


Fig.  40.— Apogon  gcllicauda. 

This  interesting  species  is  evidently  close  to  A,  maculcUm,  but  differs  in  its* much  larger  eye  and 
in  coloration.  In  four  specimens  of  A.  mnciiMus  examined  the  eye  was  3.25,  3.3,  3.5,  and  3.5  in  head, 
rwpectively.  A  specimen  of  the  same  size  as  the  type  of  the  present  species  has  the  eye  3.5  as  against 
2-7  in  said  t\T)e.  The  coloration  is  also  very  different.  In  A.  maculatus  there  is  a  definite  lateral 
black  spot  about  the  size  of  the  pupil  on  the  upper  posterior  part  of  the  caudal  peduncle;  the  opercle 
and  poetocular  r^on  in  some  specimens  have  a  few  minute  dark  specks  sometimes  forming  an  obscure 
opercular  blotch;  and  the  tips  of  the  anterior  dorsal  and  anal  rays  and  the  outer  caudal  rays  are  quite 
black.  In  .4.  ^eUicauda,  instead  of  the  definite  black  spot  on  the  caudal  peduncle,  there  is  a  broad 
dark  saddle-like  area  completely  surrounding  the  peduncle  except,  possibly,  at  the  under  edge;  there 
\s  a  definite  black  spot  nearly  as  large  as  that  under  soft  dorsal,  on  the  middle  part  of  the  opercle,  and 
from  this  a  broad  dark  band  runs  forward  to  the  eye.  The  tips  of  the  caudal  lobes  and  of  the  anal  and 
soft  dorsal  are  broken  in  the  type,  but  they  do  not  seem  to  have  been  black,  as  in  A.  macidatiis. 

This  species  is  hasied  upon  a  single  specimen,  1.63  inches  long,  obtained  February  11,  1899,  on  a 
coral  reef  at  Culebra  Island.    Type  No.  49529  U.  S.  N.  M.     (sella,  saddle;  cauda,  tail. ) 


Digitized  by 


Google 


144  BULLETIN   OF   THE   UNITED   STATES   FISH   COMMISSION. 

Oenui  64.  APOOOHICHTHTS  Bleeker. 

This  genua  differs  from  Apogon  only  in  having  the  preopercle  entire  at  all  agt»s;  scales  very  \&Tge 
("20  to  26)  and  cycloid.  Small  sj^ecies,  similar  in  habit  to  those  of  Ajyogmi^  found  in  the  tropical  seas. 
The  genus  is  scarcely  distinct  from  Apogon. 

a.  Scales  in  lateral  line  21  to  23;  body  with  many  dark  poinLs. 

6.  Ventrals  short,  not  reaching  vent;  dorsal  rays  vi-i,  9 cUuitu,  101 

66.  Ventrals  long,  extending  beyond  anal;  dorsal  rays  vii-i,  9 sUUatug 

aa.  Scales  in  lateral  line  30;  ventrals  long,  reaching  beyond  front  of  anal;  Uxly  everywhere  with  black  specks;  dorsal 
vi-l,  9 pundiculatu* 


Fig.  il.—Apogonichihys  alutut. 

101.  Apogonichthys  alutus  (Jordan  &  Gilbert). 

Head  2.4;  depth  2.75;  eye  3;  snout  4.75;  maxillary  2;  mandible  1.8;  interorbital  4;  D.  vi-i,  9; 
A.  II,  9;  scales  1-22-7.  Body  short  and  deep;  head  compressed,  short  and  high,  its  height  at  occiput 
six-sevenths  its  length;  snout  short  and  blunt,  leas  than  interorbital  width,  about  half  diameter  of 
orbit;  mouth  very  oblique,  maxillary  reaching  beyond  pupil,  but  not  to  posterior  margin  of  orbit; 
length  of  maxillary  1.75  in  head;  ♦eeth  in  narrow  villiform  bands  in  each  jaw,  those  on  vomer  and 
palatines  minute;  eye  of  moderate  size,  2.8  in  head;  orbital  rim  elevated  above  and  behind;  interorbital 
width  3.33  in  head,  with  a  low  median  longitudinal  ridge;  both  ridges  of  preopercle  entire;  opercle 
without  spine;  gill  rakers  slender,  longest  rather  more  than  half  diameter  of  orbit,  8  or  9  on  anterior 
branch  of  outer'arch.  First  dorsal  low,  of  6  rather  weak  spines,  its  ba.«e  two-fifths  length  of  head,  and 
equal  to  greatest  height  of  fin;  second  dorsal  high,  longest  ray  1.5  in  head.  Anal  similar  to  second 
dorsal;  sei'ond  anal  spine  half  length  of  longest  ray,  which  is  containe<l  1.75  in  head;  caudal  1.33; 
ventrals  not  reaching  vent,  1.66,  and  pectorals  1.75  in  length  of  head. 

Color,  rusty-reil,  with  silvery  luster;  sides  of  head  little  reddish;  body  and  fins  everywhere 
much  soiled  and  freckled  with  dark  points;  first  dorsal  blackish,  thickly  punctate;  second  dorsal, 
anal,  and  caudal  yellow,  smutty,  with  dark  points,  posterior  half  of  the  caudal  more  dusky;  ventrals 
smutty-yellow;  pectorals  colorless. 

Found  on  the  Snapper  Banks  off  Pensacola  and  Tampa  and  at  Porto  Rico,  where  one  specimen  2 
inches  long  was  seined  in  Guanica  Bay  January  28.  Until  now  the  only  specimens  known  had  l>een 
obtaineil  from  the  stomachs  of  reil  snapi)ers,  Xeomivms  aya^  which  i)rol)ably  all  came  from  depths  of  20 
to  50  fathoms.  The  finding  of  this  species  in  shallow  water  near  the  shore  is  therefore  an  interesting 
addition  to  our  knowle<lge  of  its  habits. 

AjHjgon  alutus  Jordan  &  Gilbert,  Procr.  U.  S.  N.  M.  1«82, 279,  SnapiKjr  Banks  off  west  coast  of  Florida. 
ApogunicfUhys  alutu9,  Jordan  St.  Evermann,  1.  e.,  1110, 1890. 
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Family  XXXIX.  CENTROPOMID^fi.     The  Robalos. 

This  family  is  defined  thus  by  Professor  Gill  (Proc.  U.  S.  N.  M.  1882,  484) : 

"Typical  acanthopterygians  with  the  postorbital  portion  of  the  skull  longer  than  the  oculo-rostral; 
the  parietals  behind  the  constriction  continuous  with  the  epiotics  and  transverse  lamina?  arising  from 
the  supraoccipital  crest,  the  three  together  forming  a  well  differentiated  posterior  oblong  pentagonal  or 
hastiform  area;  the  re-entering  parietal  sinus,  with  its  anterior  margin,  produce<l  forward  nearest  the 
opisthotics;  the  exoccipitals  well  developed  and  contiguous  above  the  foramen  magnum;  the  vertebrse 
in  typical  number  (10  +  14)  and  longish;  the  anterior  two  partly  coossified  and  the  first  with  selliform 
apophyses  extending  backward  and  embracing  the  second  vertebra;  the  vertebrae  mostly  with  fovea*  or 
pits  for  the  ribs  and  only  with  developed  parapophyses  for  the  posterior  (6  to  10)  pairs  of  ribs;  the 
second  neural  spine  suberect,  and  with  laminiform  extensions,  which  embrace  the  first;  neurapophyses 
and  neural  spines  of  other  vertebrae  depressed  at  their  bases  continuous  with  the  zygapophyses  in 
front,  and  slightly  curved  upward  at  their  tips;  the  haemal  spines  resembling  the  neural." 

Subocular  laminsB  produced  behind  in  a  pointed  process.  External  characters  are  the  elongate 
body,  with  elevated  back,  straight  abdomen,  and  angulated  base  of  anal.  Scales  ctenoid,  varying  in 
size,  lateral  line  conspicuous,  extending  on  caudal  fin,  the  tubes  straight,  confined  to  basal  half  of  scale. 
Hearl  depressed,  pike-like,  lower  jaw  projecting;  villiform  teeth,  in  bands,  on  jaws,  vomer,  and  palatines; 
tongue  smooth.  Maxillary  broad,  truncate  behind,  with  a  strong  supplemental  bone.  Pseudobranchiae 
present,  small.  Preopercle  with  a  double  ridge,  posterior  margin  strongly  serrated,  with  larger  spines 
at  angle;  preorbital  and  suprascapula  serrated,  opercle  without  true  spines.  Gillrakers  long.  Dorsal 
fins  well  separated,  first  with  8  spines,  first  and  second  short,  third  and  fourth  longest;  anal  with  3 
spines,  second  strong,  third  long  and  slender,  these  tins  moving  in  scaly  sheaths.  Caudal  forked. 
Ventials  large,  i,  5,  inserted  well  behind  pectorals,  a  scaly  process  at  their  base;  pectorals  narrow  and 
rather  pointed,  upper  rays  longer  than  lower.  Branchiostegals  7.  Air-bladder  well  developed,  simple, 
or  with  appendages  anteriorly. 

This  family  comprises  about  15  species,  all  American  and  referred  to  one  genus.  They  are  game- 
fishes,  excellent  as  food. 

QenvLB  65.  CEimtOPOMUS  Lae^pMe.     The  Bobaloi. 

The  characters  of  this  genus  are  included  in  the  above. 

In  American  waters  this  genus  contains  14  species,  as  recognized  by  Jordan  &  Evermann,  only  2  of 
which  are  known  from  Porto  Rico.  All  the  species  are  of  some  value  as  food-fishes  and  some  of  them 
reach  a  large  size.  They  occur  on  both  coasts  of  tropical  America  and  are  fishes  of  shallow  or  moderate 
depths,  two  or  three  of  them  even  ascending  fresh-water  streams  for  considerable  distances. 

a.  Preorbital  entire  or  very  faintly  serrated;  spines  of  fins  moderate,  none  more  than  half  head;  lateral  line  black, 

with  about  70  scales  (pores);  caudal  fin  short;  air-bladder  usually  with  recurved  appendages  at  its  anterior 
end;  anal  with  6  soft  rays,  the  last  cleft  to  base.    Size  large. 

b.  Appendages  to  air-bladder  short,  shorter  than  eye:  second  anal  spine  projecting  beyond  third undecimalis,  102 

aa,  Preorbital  with  well-developed  retrorse  teeth,  especially  posteriorly;  air-bladder  without  appendages;  spines 

longer.  Size  comparatively  small, 
r.  Lateral  line  in  a  narrow  black  streak. 
(I.  locales  moderate  or  large,  50  to  60  in  lateral  line;  second  anal  spine  very  strong;  ventrals  more  or  less  duisky,  usually 

broadly  tipped  with  black;  anal  rays  in.  7,  second  spine  a  little  shorter  than  third. 
*.  Scales  in  lateral  line  67  to  60;   second  anal  spine  very  long,  1.26  to  1.60  in  head;   depth  of  body  3.66  in 

length j)€dimantla 

ft .  Scales  in  lateral  line  51  or  52;  second  anal  spine  1.66  in  head.  Body  more  slender,  the  depth  3.75  in  length.,  cuvicri 
(UL  Scales  small,  about  70  in  lateral  line;  ventrals  pale;  second  anal  spine  strong,  equal  to  depth  of  body;  anal  rays 

in,  6 mexican ns 

rt*.  Lateral  line  pale,  not  In  a  dark  stripe;  ventral  flns  yellowish,  without  black  tip. 
/.  Scales  very  small,  about  80;  sides  of  body  parallel  with  each  other;  second  anal  spine  longer  than  third,  equal  to 

depth  of  body;  anal  rays  in,  7 paroUdxu,  108 

ff.  Scales  small,  65;  second  anal  spine  very  long,  about  equal  to  depth  of  body;  third  anal  spine  same  length;  angle 

of  preopercle  with  about  6  long,  comb-like  teeth;  anal  rays  in,  7 pectinatus 

///.  Scales  large,  49  to  53  in  lateral  line;  eye  moderate,  about  6  in  head;  anal  rays  iii,  6. 
g.  Body  moderately  elongate,  the  depth  3.25  to  3.66  in  length. 
k.  Scales  before  dorsal  small,  16  to  18  in  iiuuilK'r;  maxillary  reaching  past  front  of  pupil.    Third  dorsal  spine  half 

head;  scales  51 armatus 

AA.  Scales  l>efore  dorsal  not  crowded,  10  to  14  in  numlx-r;  maxillary  barely  reaching  front  of  pupil;  third  dorsal  spine 

less  than  half  head;  scales  7-63-11 affinin 

yg.  Body  more  elongate,  depth  4  in  length;  the  second  anal  spine  excessively  long,  1.4  times  depth  of  the  body; 

scales  53 eiufifcru^ 

F.  C.  B.  1900—10 
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102.  Centropomus  undecimalis  (Blfx'.li).     ^'Robalo";  Snook. 

Hea<l  :i;  depth  4.25;  eye  7.75;  snout  3.5;  maxillary  2.5,  reaching  pai^t  middle  of  eye;  interorbital 
equal  to  eye;  D.  vii  or  viii-i,  10;  A.  in,  6;  scales  9-75-12,  about  18  l)efore  dorsal;  gillrakera  4  4  9. 
Body  stout,  not  mueh  compresHed;  head  long  and  pointed;  mouth  large;  lower  jaw  strongly  projecting; 
preorbital  faintly  or  not  at  all  serrate;  preopercle  and  interoix^rele  serrate;  sulvopereular  flap  broatl; 
cranial  ridges  prominent;  caudal  peduncle  stout,  its  least  width  2.5  in  itx  least  depths;  fins  moderate; 
first  and  second  dorsal  spines  very  short,  first  sometimes  absent,  third  about  2  in  head;  first  anal  spine 
very  short,  second  very  strong,  about  2.6  in  head,  usually  a  little  longer  than  third,  which  is  more 
slender;  pectorals  long,  about  2  in  head;  ventrals  long,  slightly  greater  than  the  pectoral;  scales  ukmI- 
erate,  closely  imbricated,  rather  finn. 

Color  in  life:  Irregularly  iridescent-gi-een  above;  top  of  head  grayish,  chwks  silvery,  with  golden 
wash;  lower  jaw  flesh-color,  with  some  blue;  lateral  line  darkest  posteriorly;  side  silvery,  with  light 
purple  iridescence;  under  parts  white;  fins  all  pale,  ventrals  darker  at  tips,  cAU<lal  dark-edgtHl. 

Color  in  spirits:  Oreenish-olive,  sides  dull-silvery,  lighter  below;  fins  all  pale  except  dorsals, 
which  are  dark;  lateral  line  black. 

A  conamon  food-fish  in  Porto  Rico,  where  it  reaches  a  length  of  2  or  8  feet  or  more.     Speitimeus 
were  obtained  at  San  Juan,  Ponce,  Palo  Seco,  Mayaguez,  and  Arroyo. 
Sriiena  uHtkchnnlis  Bloch,  Ichth.,  VI,  60,  pi.  303,  1792,  Jamaica. 

CdUroponius  tmdccimradiatus  LaccpMe.  Hist.  Nat.  Poiss.,  IV,  268,  1«02,  Jamaica;  after  Bloch. 
Pcrcaloubwa  Lact'pede,  Hist.  Nat.  Poiss.,  IV,  397,  1802,  Cayenne. 
N;j/* f/ra'7m  aitrctwiridw  Lac^^p^e,  Hist.  Nat.  Poiss.,  V,  324,  1803,  Martinique. 
Centropomus  appendic%daiu9  Poey,  Memorias,  II,  119, 1860.  Havana  and  Cienfuejfos. 

< k-nlropomus  undecimalis,  Poey,  Fauna  Puerto-Riquei^a,  321,  1881;  St^ihl,  1.  c,  76  and  162,  1883;  Jordan  &.  Evermann, 
1.  c,  1118,  ] 


Fici.  A'l.—(k7itropomus  undecimalis. 
103.  Centropomus  parallelus  Poey.     ''Kobulo.^* 

Head  2.7;  depth  3.33;  eye  5.7;  snout  3.4;  maxillary  2.4,  reaching  past  middle  of  eye;  mandible 
1.6;  interorbital  7,  less  than  eye;  D.  viii-i,  10;  A.  iii,  7;  scales  12-80-14.  Back  considerably  elevated, 
making  body  deeper  and  anterior  profile  more  steep  than  in  C.  undecimalis.  It  differs  also  from  that 
species  in  the  much  le.ss  projecting  lower  jaw,  stronger  serrations  of  preorbital  and  pi-eopercle,  smaller 
scales,  and  color  of  the  lateral  line,  which  is  pale  instead  of  black. 

Our  specimens  differ  slightly  from  Poey 's  description  of  C.  parallelns:  Second  anal  spine  but  two- 
thirds  <lepth  of  body,  third  ve»*y  nearly  as  long  as  second;  otherwise  identical  with  it. 

Color,  silvery  in  life,  inclining  to  brassy-olive  on  back;  in  spirits,  faint  longitudinal  streaks,  pale 
below  but  brownish  on  back,  traverse  the  rows  of  scales. 

This  is  a  small  species,  rarely  exceeding  a  foot  in  length,  found  alx>ut  Cuba,  Santo  Domingo,  Porto 
Rico,  and  at  Pernambuco.  It  enters  rivers  and  lakes  and  may  Ix'  found  at  long  distances  from  salt 
water.  In  Porto  Rico  it  ascends  the  larger  streams  well  toward  the  interior  of  the  island.  Numerous 
examples  from  the  Rio  I^oiza  were  seen  hawked  about  the  streets  of  Caguas.  One  from  this  place  is  a 
foot  in  length.  ( '.  underiuKili.^  also  enters  the  rivers  but  does  not  a.s<'en<l  so  fiir  as  does  this  one.  Ka*'h 
spc'cies  iK)ssesses  some  game  (qualities  and  lx)th  are  sought  by  the  local  anglers.  The  l)est  fishing  is 
said  to  Ixj  in  the  lower  portions  of  the  Riode  la  Plata,  Manati,  and  the  Rio  (irande  de  Arecilk). 

Centropomus paralkius  Poey,  Meinorias,  II.  1'20,  1860,  Havanu  und  Cionfueifos;  Jordan  <fc  Evermann,  1.  c,  1122,  1896. 
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Family  XL.  SERRANID^.     The  vSea  Basses. 

Body  oblong,  iiion*  or  leas  compressed,  coverefl  with  adherent  s<"aleH  of  moderate  or  small  size, 
which  are  usually  but  not  always  ctenoid;  dorsal  and  ventral  tmtlines  iisimlly  not  perfectly  correspond- 
ing. Mouth  moderate  or  large,  not  very  oblique,  the  premaxillary  protractile,  and  broad  maxillary 
usually  not  slipping  for  its  whole  length  into  a  sheath  formed  by  preorbital,  which  is  usually  narrow. 
Supplemental  maxillary  present  or  absent.  Teeth  all  conical  or  pointed,  in  bands,  present  on  jaws, 
vomer,  and  palatines.  Gillrakers  long  or  short,  usually  stiff,  armed  with  teeth,  (iilla  4,  a  long  slit 
l)ehind  fourth.  Pseudobranchife  present,  large.  Lower  pharyngeals  rather  narrow,  with  jMiinted 
teeth,  separate  (except  in  CentrogeuyH) ,  Gill-membranes  separate,  free  from  isthmus.  Branchioste- 
gals  nonnally  7  (occasionally  6).  Cheeks  and  opercles  always  scaly;  preopercle  with  its  margin  more 
or  le**s  serrate,  rarely  entire;  opercle  usually  ending  in  one  or  two  flat  spine-like  points.  Nostrils 
double.  Lateral  line  single,  not  extending  on  caudal  fin.  Skull  without  cranial  spines  and  usually 
withoat  well-developed  cavernous  structure.  No  suborbital  stay.  Post-temporal  normal.  Second 
iniborbital  with  an  internal  lamina  supporting  globe  of  eye;  entopterygoid  present;  all  or  most  of  the 
ribsinf^rted  on  transverse  proi^esses  when  these  are  developed;  anterior  vertebrae  without  transverse 
processes.  Dorsal  spines  usually  stiff,  2  to  15  in  number;  soft  dorsal  with  10  to  30  rays;  anal  fin  rather 
short,  its  soft  rays  7  to  12,  its  spines,  if  present,  always  3,  in  certain  genera  {Grammistiuspy  Hifptir'nuv) 
altogether  wanting.  Ventrals  thoracic,  usually  i,  5  (i,  4,  in  Plrsiopinw),  normally  developed,  without 
distinct  axillary  8<»le.  Pectoral  well  developed,  with  narrow  base,  rays  branched.  Caudal  jieduncle 
stout,  the  fin  variously  formed.  Vertebrae  typically  10  -f  14  =  24,  number  sometimes  increased,  never 
more  than  35.  Air-bladder  present,  usually  small,  and  adhert»nt  to  wall  of  abdomen.  Stomach 
csecal,  witb  few  or  many  pyloric  appendages;  intestines  short,  as  is  usual  in  carnivorous  fishes. 

The  Serranidac  include  60  to  70  genera  and  about  400  species;  caniivorous  fiehes,  chiefly  marine,  and 
found  in  all  warm  seas;  several  genera  found  in  fresh  waters,  comprising  most  of  the  family  oiPercida^  as 
understood  by  Guntherand  others,  exclusive  of  those  with  imperfect  pseudobranchise,  those  with  one 
or  two  anal  spines,  tho.se  with  the  number  of  vertebrse  increai^ed,  those  in  which  the  whole  length  of 
maxillar>'  slips  under  preorbital,  and  those  with  anal  tin  many-rayed,  and  cranium  shortened  Ijehind. 

a.  Anal  spines  3,  well  developed.    Dorsal  fin  single,  sometimes  deeply  divided. 

6.  Maxillary  with  a  distinct  supplemental  bone  (rarely  obscured  by  the  skin);  dorsal  usually  divide<lor  deeply  notched 

c.  Inner  teeth  of  jaws  not  depreseible  nor  hinged. 
LiopropomiujE: 

d.  Soft  dorsal  longer  than  spinous  part;  dorsal  deeply  divided,  spines  <>  to  9  in  numbiT;  preopercle  entire;  vertebrae 

10  +  14  =  24;  lateral  line  arched  anteriorly. 
r.  Dorsal  spines  9;  caudal  lunate Liopropoma 

ef.  Dorsal  spines  6;  caudal  truncate Chorististium 

PolyprioninjK: 

dd.  Soft  dorsal  shorter  than  spinous  part;  vertebrae  more  than  24  (25  to  36);  head  without  rugose  dermal  ossifications. 
Teeth  all  vUliform,  witiiout  canines;  soft  dorsal  with  10  to  12  rays.  Head  armed  with  rough  spinigerous  crests, 
there  l>eing  spinous  projections  above  the  eyes  and  a  rough,  bony  ridge  on  opercle,  with  others  on  post-temporal: 
dorsal  fin  low,  continuous;  tongue  with  teeth;  dorsal  spines  11  or  12;  soft  d(>rsal  scaly;  caudal  rounded;  ventral 

not  inserted  before  axil  of  pectoral;  pyloric  cseca  numerous  (about  70) ;  vertebrse  27 Folyprion 

Epinbphelin^: 

cc.  Inner  teeth  of  jaws  depressible  or  hinged;  canine  teeth  more  or  less  distinct,  in  front  of  each  jaw;  scales  small, 
firm,  the  top  of  head  more  or  less  scaly;  lateral  line  running  low  (except  in  Oonioplectrus,  etc.);  supraocclpital 
crest  usually  more  or  less  encroaching  on  the  top  of  the  skull,  so  as  to  leave  no  distinct  smooth  area  at  vertex 
(except  in  Variola);  temporal  crests  usually  distinct;  gillrakers  various,  generally  small  and  short.  Dorsal 
rays  vni  to  xiv,  12  to  20,  number  of  spines  usually  not  10;  anal  rays  hi,  7  to  in,  12;  ventral  fins  inserted 
more  or  less  behind  axil  of  pectoral;  head  unarmed,  except  for  opercular  spines  and  serra?  on  preopercle;  soft 
dorsal  scaly;  scales  of  lateral  line  usually  triangular  and  cycloid;  vertebrae  almost  always  10  +  14  *  24,  rarely 
26  or  27.    Chiefly  shore  fishes,  often  of  large  size;  all  of  them,  so  far  as  known,  bisexual. 

/.  Pectoral  unsyfiimetrical,  its  upper  rays  longest;  dorsal  spines  8;  plectroid  spine  on  preopercle  single,  very  strong; 
a  strong  canine  on  middle  of  side  of  lower  jaw;  opercle  with  a  long,  knife-shaped  spine;  body  rather  deep; 
lateral  line  running  high;  jaws  naked;  scales  small,  firm,  and  rough;  caudal  rounded;  .soft  dorsal  rather  short, 
of  12 or  13  rays Gonioplectris 

jQT.  Pectoral  rounded,  symmetrical,  its  middle  rays  longest;  c^inines  usually  distinct,  in  front  of  one  or  both  jaws. 

ff.  Frontals  with  a  transverse  ridge  on  posterior  part  in  front  of  .supraocclpital  connecting  the  parietal  crests;  frontal 

bones  without  processes  or  longitudinal  ridges  on  upper  surface;  dorsal  spines  always  9.    Posterior  process  of 

premaxillar>'  extending  to  between  frontals;  mandible  without  c*urve<l  canines  on  its  .sides;  caudal  not  forked; 

scales  ctenoid I'ktrometopon,  WJ 

{^.  Frontals  without  transverse  ri<lge. 

A.  Dorsal  spines  9;  soft  dorsal  of  iiKKlemic  length  and  height,  its  rays  l:{  to  l.'v.  anul  rays  iii,  7  or  S;  skull  and  head 
essentially  lus  in  EpiiKplKhtn.  snout  not  very  short.  fn>nt«l  region  Mat  or  con  vi«.\.  supraocclpital  crest  contiinied 
forward  o\*er  it;  lateral  crest  short,  low  and  diverging;  m»)Uth  and  teeth  as  in  Kinmplnlu.< Both  ants,  G7 
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hh.  Dorsal  splnee  11  (rarely  10,  never  9). 
i.  Parietal  crests  not  produced  forward  on  frontals;  frontalH  with  process  or  knob  on  each  side,  behind  interorbital 
area;  premaxillary  processes  fitting  into  a  cavity  at  anterior  extremity  of  frontals,  or  into  an  emazgination 
of  these  bones;  anal  rays  in,  8,  or  in,  9. 
j.  Scales  of  the  lateral  line  normal,  marked  by  radiating  ridges, 
it.  Cranium  narrow  above  interorbital  space,  deeply  concave;  occipital  crest  meeting  inten^rbital  region. 

Epinephklu8,68 
kk.  Cranium  very  broad  and  flat  above;  interorbital  little  concave,  occipital  crest  disappearing  before  reaching  inter- 
orbital region Garbdpa 

j[/.  Scales  of  lateral  line  each  with  4  to  6  strong  radiating  ridges;  cranium  short,  extiremely  broad,  and  depressed 

between  eyes;  anterior  profile  of  head  a  little  concave;  dorsal  spines  low;  dorsal  rays  xi,  16 Promicrops 

ii.  Parietal  crests  produced  forward  on  frontals. 
/.  Frontals  with  a  process  or  knob  on  each  side  behind  interorbital  area;  premaxillaries  fitting  into  a  cavity  at 

anterior  extremity  of  frontals;  anal  rays  in,  8,  rarely  in,  9. 
m.  Preoperele  with  a  single  antrorse  hook  or  spine  near  angle;  supraoccipital  and  parietal  crests  not  extending  to 

between  orbits;  scales  ctenoid Alph estbs,  69 

mm.  Preoperele  without  antrorse  spine;  supraoccipital  and  parietal  crests  extending  to  between  orbits;  scales  smooth. 

Dermatolepis 
IL  Frontals  without  processes  on  upper  surface;   parietal  crests  extending  to  between  orbits;  premaxillary  pro- 
cesses not  extending  to  frontals.     Anal  fin  elongate,  its  rays  in,  11,  or  in,  12  (ver>'  rarely  in,  9  or  in,  10) 

caudal  fin  lunate  or  truncate;  dorsal  rays  xi,  16  to  18 Mycteroferca,  70 

66.  Maxillary  without  supplemental  bone;  canine  teeth,  if  present,  usually  developed  on  side  of  lower  jaw  as  well  as 
in  front;  no  depressible  teeth;  scales  mostly  ctenoid,  including  those  of  lateral  line;  tubes  of  lateral  line  straight 
or  with  an  ascending  tubule,  covering  most  of  length  of  scale.    Temporal  crests  on  cranium  almost  obsolete. 
Skrranina: 

n.  Qillrakers  comparatively  short  and  wide  apart;  lateral  line  not  running  close  to  back  (except  in  Serronus) ;  dorsal 
rays  x,  11  to  15:  anal  rays  usually  in,  7;  supraoccipital  crest  not  extending  far  forward  on  top  of  skull,  a  more 
or  less  distinct  convex  smooth  area  being  left  on  vertex  between  supraoccipital  and  interorbital  area;  mouth 
not  very  oblique;  Tertebrse  about  10  +  14=24.    Chiefly  shore  fishes  of  olivaceous  colors, 
o.  Ventral  fins  inserted  below,  or  more  or  less  behind,  axil  of  pectoral;  branchiostegals  7. 

p.  Dorsal  without  long  filamentous  spines,  not  more  than  one  of  its  spines  specially  produced.    Body  short  and  deep, 

with  elevated  back,  depth  more  than  two-fifths  length,  usually  nearly  half;  preoperele  with  a  few  antrorse  serrse 

on  its  lower  limb;  top  of  supraoccipital  crest  very  high,  about  as  long  as  smooth  area  on  vertex  of  cranium,  which 

is  well  developed,  as  in  Serrcmut  and  Prionodes.    Top  of  head  naked;  dorsal  rays  usually  x,  14. .  Hypoplrctrus 

oo.  Ventral  fins  anterior,  inserted  more  or  less  in  advance  of  axil  of  pectoral,  well  separated;  upper  half  of  pectoral  fin 

usually  vertically  truncate. 
q.  Smooth  area  on  top  of  cranium  very  short  and  small;  the  long  supraoccipital  crest  encroaching  on  posterior  border 
of  cranium  so  that  the  latter  in  profile  is  not  nearly  vertical  along  occipital  region.    C^uidal  fin  not  lunate, 

rounded,  or  ending  In  3  points,  middle  rays  produced  like  outer  ones Centropristeb 

qq.  Smooth  area  on  top  of  cranium  very  large,  longer  than  the  supraoccipital  crest,  which  is  low  and  short;  posterior 
border  of  cranium  at  occipital  r^on  nearly  vertical  in  profile.    Caudal  fin  lunate  or  truncate, 
r.  Branchiostegals  7;  caudal  fin  forked  or  lunate;  none  of  dorsal  spines  elongate. 
s.  Preoperele  with  numerous  strong  diverging  spines  at  its  angle,  these  spines  diverging  from  one  or  two  centers; 

preorbital  broader  than  maxillary,  which  is  widest  near  its  middle;  scales  rather  large Diplectrdm,  71 

9S.  Preoperele  simply  and  rather  finely  serrate;  preorbital  narrow Prionode8,72 

rr.  Branchiostegals  6;  caudal  fin  truncate .- v Dulbs,  73 

nn.  Gillmkers  (in  American  species)  yery  long,  dender,  and  close-set;  lateral  line  running  close  to  back;  supraoccipital 
crest  high;  occiput  with  a  short  convex  smooth  area;  canines  strong;  no  depressible  teeth;  preorbital  narrow; 
maxillary  without  supplemental  bone  or  with  a  rudiment  only. 

ANTHIINiK: 

t.  Lateral  line  complete  and  continuous,  extending  to  base  of  caudal;  ventral  rays  i,  5;  dorsal  rays  ix  to  xn.  9  to  30: 
anal  rays  in,  7  to  10;  pectoral  rays  branched;  snout  short,  mostly  convex  in  profile.  Fishes  of  rather  deep 
waters,  chiefly  brigh^^ed  in  life. 

u.  Dorsal  spines  9,  all  low;  soft  rays  about  19.  Caudal  fin  deeply  forked,  lobe^  produced;  scales  small,  ctenoiu;  ventrals 
long,  inserted  behind  axil  of  pectoral;  maxillary  scaly;  frontal  region  fiattish,  supraoccipital  crest  very- 
prominent  PARANTHI AS 

Hu.  Dorsal  spines  10  or  more;  scales  not  very  small;  preoperele  angular,  with  salient  teeth  at  its  angle;  one  or  more 
dorsal  spines  sometimes  filamentous;  ventral  fins  long. 
V.  Maxillary  and  frontal  region  naked;  tongue  mostly  toothless;  caudal  fin  lunate;  parietals  weak;  posterior  process 

of  premaxillary  reaching  frontals.    Ventrals  inserted  behind  axil  of  pectoral;  scales  50  to  fiO Hemianthias 

vv.  Maxillary  scaly;  top  of  head  scaled  to  snout. 

w.  Pterygoids  toothless:  tongue  with  few  teeth  or  none;  caudal  forked Anthias 

mv.  Pterygoids  with  a  large  patch  of  teeth;  tongue  toothed;  parietal  crest  strong,  extending  to  above  eye:  posterior 
processes  of  premaxillary  not  reaching  frontals;  caudal  truncate,  with  outer  rays  much  produced.  Ocyanthias 
tt.  Lateral  line  interrupted,  running  close  to  back,  ))eginning  again  on  caudal  peduncle. 
Qramminjc: 

X.  Ventral  rays  i,  5;  preoperele  serrate;  caudal  convex;  scales  rather  large,  anmcwhat  ctenoid:  dorsal  spines  12.  Gramma 
Uypticinje: 

aa.  Anal  spines  wanting;  dorsal  spines  2  to  4 only;  preorbital  narrow;  nci  Ciinlne  teeth;  scales  small,  smooth,  embedded. 

RYPTICU8,74 


Digitized  by 


Google 


THE    FISHES    OK    POUTO   RICO.  149 

Oenui  66.  PETSOMETOPOH  GUI.     Enjambrei. 

Frontal  bones  with  an  anterior  groove  or  excavation  for  reception  of  posterior  processes  of  the 
premaxillarieH,  without  processes  on  upper  surface;  a  curved  or  angular  ridge  across  posterior  portion 
*>f  frontals  in  front  of  supraoccipital,  connecting  parietal  crests;  supraoccipital  and  parietal  crests  not 
produced  forward.  Dorsal  spines  9;  anal  rays  mostly  iii,  8;  scales  ctenoid;  otherwise  essentially  as 
in  Epinephelus. 

Spedee  rather  few,  mostly  of  small  size,  distinguished  from  Bodianus  chiefly  by  the  peculiarities 
«>f  the  frontal  bones,  the  above  account  being  taken  from  Boulenger,  Cat.,  i,  175. 

104.  Petrometopon  cruentatus  (Lac^pMe).     **OabriUa*\'  Enjambre;  Coney;  Red  Hind. 

Head  2.5;  depth  2.8;  eye  5.5;  snout4;  maxillary  2;  mandible  1.6;  interorbital  6.7;  preorbital  11; 
D.  IX,  14;  A.  Ill,  8;  pectoral  1.7;  ventral  2.1;  caudal  1.7;  scales  about  12-85  to  95-30. 

Body  not  greatly  elongate,  somewhat  compressed;  caudal  peduncle  short;  head  moderate, 
pointed;  mouth  large,  the  large  maxillary  reaching  beyond  eye,  lower  jaw  moderately  projecting;  teeth 
much  as  in  JBpinephdtis,  depressible  teeth  long  and  slender;  outer  row  on  sides  of  upper  jaw  enlarged 
but  not  depressible;  canines  in  front  of  both  jaws,  the  upper  somewhat  larger;  preopercle  convex, 
with  very  minute  serrations;  operele  ending  in  3  flat,  exposed  spines,  opercular  flap  thin  and  rounded 
or  obtusely  pointed.  Scales  ctenoid.  Dorsal  fln  continuous,  with  a  slight  emai^gination;  spines  slender 
and  sharp;  caudal  rounded  or  almost  double-truncate;  pectoral  reaching  considerably  beyond  tip  of 
ventrals,  which  do  not  reach  vent. 

Color  in  life,  reddish-gray  with  red  spots  nearly  everywhere.  Our  single  specimen,  in  spirits,  is 
a  rather  dark  brown,  the  spots  appearing  brown  posteriorly  and  pale  forward,  largest  and  plainest  on 
head;  on  anterior  part  of  body  they  have  faded  almost  entirely;  the  four  larger  very  black  spots  along 
base  of  dorsal  are  still  visible;  fins  spotted  and  barred;  caudal  edged  with  a  moderate  band  of  dark, 
oabdde  of  which  is  a  very  narrow  pale  edging. 

This  fish  ranges  from  Florida  and  West  Indies  to  Brazil;  is  common  about  Jamaica  and  Cuba, 
and  not  uncommon  on  the  reefs  about  Key  West,  where  it  is  called  "coney."  A  handsome  species  of 
considerable  importance  as  a  food- fish;  length  about  a  foot  One  specimen,  8.5  inches,  from  Isabel 
Segunda,  obtained  from  the  local  fishermen. 

^S^MirtM  cruerUatus  Lac^pMe,  Hist.  Nat.  Poiss.,  IV,  167,  pi.  4,  fig.  1, 1803,  Martinique;  on  a  copy  of  a  drawing  by  Plumler. 
Serranuts  apiarius  Poey,  Memorias,  II,  143, 1860,  Havana. 
Pttrmneiopon  crueniatus,  Jordan  &  Evermann,  1.  c,  1141, 1896. 

Oennt  67.  BOBIAHUB  Bloeh. 

This  genus  is  close  to  Epinephelus,  from  which  it  is  separated  mainly  by  the  presence  of  9  spines 
in  dorsal  fin  instead  of  11.  In  character  of  cranium  the  two  genera  differ  little,  the  skull  above  having 
itt*  bones  thin  and  smooth,  the  angular  ridge  on  posterior  part  of  frontals  being  wanting,  and  parietal 
and  supraoccipital  crests  not  extending  on  frontals. 

Species  rather  numerous  in  warm  seas,  of  small  size  and  bright  color.  Of  seven  American  species 
and  subspecies  of  Bodianus  recognized  by  Jordan  &  Evermann  two  were  obtained  in  Porto  Rico. 

BoDiANrs: 

a.  Scales  ctenoid;  none  of  dorsal  spines  elevated. 

b.  Caudal  fin  not  lunate;  head  and  body  with  few  or  many  small,  blue,  dark-edged  spots. 

e.  Caudal  fin  rounded,  the  middle  rays  longest:  snout  with  1  or  2  blue  stripes;  back  of  tail  without  conspicuous  black 

blotch;  scales  small;  lateral  line  about  115 txniopt 

cr.  Caulal  fin  truncate,  middle  and  outer  rays  about  equal;  snout  without  stripes;  back  of  tail  with  2  black  spots;  lower 
Jaw  with  a  black  spot  at  tip;  scales  moderate;  lateral  line  about  90. 

d.  Ground-color  lemon-yellow;  blue  spots  few ftUvus 

dd.  Ground-color  bright  scarlet ruber,  106 

ddd.  Ground-color  brown pundatru,  106 

McycpHORrs: 

fc6.  Caudal  fin  lunate,  with  prominent  angles;  body  covered  with  blue  spots. 

e.  Body  rather  deep;  preopercle  evenly  convex,  without  saUent  angle;  mouth  small,  lower  jaw  much  projecting: 

gillrakers  slender,  long,  about  x  +  20;  color  carmine,  head,  back,  and  sides  more  or  leas  covered  with  blue, 
dark-edged  points;  caudal  tips  black;  some  dark  spots  on  maxillary  and  about  eye;  no  black  blotch  on  caudal 

peduncle  or  on  tip  of  lower  jaw dttbiiis 

ee.  Body  more  slender,  depth  4  in  total  length;  eye  5. 5  In  head punctifnti9 
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106.  Bodianus  ruber  (Bloch  <fe  Schneider).     "F/'no";  Red  Ciuathrre;  fhuilHifn. 

Head  2.6;  depth  3;  eye  5.3;  snout  3.8;  maxillary  2.1;  mandible  1.7;  interorbital  6;  preorbital  9; 
D.  IX,  15;  A.  111,9;  pectoral  1.6;  ventral  2.1;  caudal  1.7;  scaleH  alwut  12-90  to  110-32. 

Body  elongate,  not  greatly  compressed;  mouth  moderate;  maxillary  not  extending  beyond  eye  in 
our  specimens;  lower  jaw  projecting;  teeth  about  as  in  Petromdopon  cruentatm,  depressible  teeth  smaller; 
preo]>ercle  with  weak  serrations,  its  outline  convex,  with  a  very  slight  emargination;  opercle  with  three 
large.  Hat  exposed  spines,  and  a  pointed  opercular  flap.  Scales  ctenoid.  Dorsal  spines  slender  and 
sharp,  of  nearly  equal  length,  save  the  first  and  second,  which  are  shorter;  caudal  truncate;  second 
anal  spine  somewhat  stronger  than  third,  about  3.5  in  heafl;  pectoral  pointed,  reaching  far  past  tip  of 
ventral,  1.7  in  head;  ventral  not  reaching  vent,  2.1  in  head. 

Color  in  life:  B<Kiy  and  head  rich  rosy-red,  darkest  alx)ve,  palest  on  belly;  Ixack  and  sides  to 
lower  level  of  pectoral,  as  well  as  head,  with  numerous  small  round  blue  spots,  those  on  head  largest; 
head  with  a  few  similar  black  or  darkish  spot,*!;  dorsal  and  anal  fins  blood-red,  with  black  edge;  caudal 
pale-red;  pectoral  orange-red;  ventrals  blood-red,  with  slight  black  Ixjrder;  inside  of  mouth  flesh-color; 
two  large  black  spots  on  tip  of  lower  jaw  and  two  similar  black  spots  on  dorsal  side  of  caudal  peduncle. 
In  spirits  the  color  is  pale-yellowish,  in  some  specimens  brownish-gray;  the  spots  mostly  remain  blue, 
but  some  change  to  gray  and  brown;  caudal  dusky,  edged  with  two  narrow  Imnds,  the  inner  dark, 
outer  pale,  these  faded  in  some  specimens. 

Two  specimens,  8  to  9  inches  long,  from  Arroyo,  February  4;  called  **  fino"  by  the  local  fishermen. 
This  good  focxl-fish  is  fairly  conmion  throughout  the  West  Indies  to  Brazil;  usually  in  moderate  depths. 

airauna,  Marcgravo,  Hist.  Brasfl..  147,  1648,  Brazil. 

Guativi^rr.,  Parra.  Descr.  Dif.  Piezas,  Hist.  Nat,  pi.  5,  fig.  1,  1787.  Cuba. 

Gymnocc]}halu8  ruber  Blooh  &  Schneider,  Syst.  Ichth.,  340,  pi.  67, 1801,  Brazil:  on  C^rauiia  of  Marcgrave. 

Scrranns  ouatalibi  Cuvier  &  Valenciennes,  Hist.  Nat.  Poi.s.««.,  71,  881, 1828.  Havana. 

Strranus  carauna  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  II,  884, 1828,  Brazil. 

Bodianus  fnlviis  ruber,  Jordan  &  Evermann,  1.  c,  1145,  189«». 


Via.  K.— Bodianus  punctaiiuf. 
106.  Bodianus  punctatus  (Linnaeus).     Ni(/ger-Jish;  Black  (runtivere. 

Not  differing  materially  from  the  preceding,  except  in  color.  Color  in  life,  brownish  or  blackish- 
olive;  sput«  everywhere  on  sides  and  head,  dark-blue  with  light-blue  centers;  dorsal  fin  dusky-olive, 
edged  with  darker,  a  few  spots  on  its  base;  soft  dorsal  margined  witli  whitish;  caudal  dusky-olive; 
anal  and  ventrals  violaceous-black;  i)ectorals  olivaceous;  the  spots  in  spirits  become  brown,  with  gray 
centers.     Length  8.5  to  12  inches. 

This  species  is  common  in  the  West  Indies,  north  to  Florida.  One  specimen  from  Puerto  Real 
and  three  from  San  Geronimo.  B.  ruber  and  B.  punctatviH  have  usually  been  regarde<i  as  subspecies  of 
B.  fulf-va,  but  until  the  fact  of  intergradation  is  established  it  is  best  to  treat  them  as  distinct  species. 

fcrca  marina pnncticulnta,  Catesby,  Hist.  Carolinas, etc., pi.  7, 1743,  Bahama.«i. 
Pcrca punctata  LInnauH,  Syst.  Nat, X,  1758,291,  Bahamas;  based  on  Catesby. 
Perca  punclulala  Gmclin,  Syst  Nat,  1315. 1788,  Bnhnmn.s;  after  Catesby. 
EnncaccnlruM  pnnctulatus  Pocy, Fauna  Puerto-Riquefla, 319,1881;  Stahl, I.e.,  102, 1883. 
Bodianus  fulvus  punctatus,  Jordan  &  Evermann,  1.  c,  1146, 1896. 
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Genui  68.  EFINEPHELUS  Bioch.     The  Grouperi. 

Body  stout,  compressed,  coveriHl  with  small  ctenoid  scales,  which  are  often  somewhat  em be<lded 
in  the  skin;  scales  of  lateral  line  triangular,  cycloid;  soft  parts  of  vertical  fins  generally  more  or  less 
scaly.  Cranium  narrow  abov.c.  Parietal  crests  not  produced  on  frontals,  which  are  without  transverse 
ridge  posteriorly;  frontals  with  a  process  or  knob  on  each  side  behind  interorbital  area;  premaxillary 
processc^s  fitting  into  a  notch  or  cavity  on  anterior  end  of  frontals.  Preopercle  moderately  serrate 
behind,  its  lower  limb  entire,  without  distinct  an trorse  spine;  opercle  with  two  strong  spines.  Nostrils 
vsell  sejttinited.  Mouth  large;  maxillary  large  with  a  well-developed  supplemental  bone,  its  surface 
iisnally  with  small  scales.  Canine  teeth  few,  large  in  front  of  jaws;  enlarged  teeth  of  inner  series 
of  each  jaw  depressible.  Gillrakers  short  and  rather  few.  Dorsal  spines  usually  11,  rarely  10,  not 
filamentous,  last  ones  somewhat  shorter  than  middle  ones.  Anal  spines  3,  second  usually  the  largest; 
number  of  soft  rays  7  to  9.  Caudal  fin  rounded  or  lunate.  Pyloric  ca?ca  few  (usually  10-20).  Pectoral 
rounded,  shortish,  nearly  symmetrical,  of  15  to  20  rays.  Ventrals  moderate,  inserted  below  pectorals, 
close  together,  each  with  a  strong  spine. 

Species  very  numerous,  most  of  them  of  large  size,  abounding  in  all  tropical  seas,  where  they  are 
valuable  food-fishes.  This  is  the  largest  and  most  important  genus  of  the  Serranidse,  and  its  species 
are  most  widely  distributed. 

I.  SCHISTORUS: 

Nwtrils  unequal,  posterior  much  the  larger,  three  times  diameter  of  the  anterior;  preopercle  with  two  or  three  small 

irregular  teeth  below  its  angle;  pyloric  caeca  in  increased  number;  head  large, 
a.  Second  and  third  anal  spines  about  equal  in  length;  color  brownish,  with  about  8  darker  crossbands;  dark  bands 
radiating  from  eye;  a  dark  mustache  above  maxillary;  a  dark  blotch  on  back  of  caudal  peduncle.,  mysiaclnu* 
II.  Epinephklus: 

Nostrils  subequal,  pasterior  scarcely  larger  than  anterior;  pyloric  caeca  in  moderate  number. 
h.  Second  dorsal  spine  short,  lower  than  third  or  fourth,  fin  not  much  notched;  caudal  rounded  more  or  less;  lower 
opercular  spine  inserted  farther  back  than  upper.    Lateral  teeth  of  lower  jaw  in  more  than  two  rows,  at  least 
in  adult.    Interorbital  space  of  moderate  width,  its  breadth  more  than  half  diameier  of  eye  and  7  to  10  times 
in  length  of  head.    Dorsal  spines  11;  preopercle  without  distinct  spinules  on  its  lower  limb. 

c.  Maxillary  naked. 

d.  Lower  jaw  strongly  projecting. 

c.  Body  and  head  covered  with  red  or  orange  spots  (dusky  in  spirits  and  always  darker  than  the  ground-color); 
vertical  fins  without  dark  edge,  their  bases  spotted  like  the  body;  body  with  largo  pnle  spots  besides  the 
orange  spots;  the  young  with  large  black  blotches  at  base  of  dorsal;  angle  of  preopercle  not  salient;  form 
robust adscensionis,  107 

fe.  Body  and  head  reddish-brown,  adult  nearly  plain,  young  with  darker  spots;  vertical  fins  broadly  edged  with  dark 

brown.  Body  robust,  depth  3  in  length.  D.  xi,  15  or  16.  Caudal  fin  convex  behind;  maxillary  naked;  dorsal 
spines  low,  subequal;  interorbital  moderate,  6.5  in  head;  preopercle  with  strong  teeth  at  its  angle,  lower  limb 
entire guaza 

rr.  Maxillar>'  more  or  less  scaly. 

/.  Preopercle  with  a  more  or  less  distinct  salient  angle,  which  is  armed  with  teeth  (these  teeth  occasionally  undevel- 
oped in  E.  striatum,  which  species  may  be  known  by  presence  of  black  points  around  eyes). 

g.  Body  without  orange  or  dark-brown  spots;  spots  (if  any)  brownish  or  pearly,  diffuse  or  irregular;  vertical  fins 
without  broad  black  margin. 

A,  Caudal  peduncle  without  black,  saddle-like  blotch  above.  Caudal  fin  truncate  or  emarginate  when  spread  open, 
not  convex  behind;  maxillar>' usually  more  or  less  scaly;  vertical  fins  without  broad  edging  of  black;  dorsal 
fin,  or  a  part  of  it,  distinctly  edged  with  bright  yellow;  color  of  body  uniform  reddish-brown,  a  clear  blue 
streak  from  eye  to  angle  of  preorbital;  a  faint  dark  mustache;  no  black  spots  anywhere;  whole  dorsal  with  a 
bright-yellow  edging;  anal  and  caudal  without  pale  edging;  caudal  slightly  lunate;  maxillary  scaly;  dorsal 
rays  xi,  14:  lower  jaw  strongly  projecting  (as  in  Epinephelm  niveaius,  with  which  this  species  seems  to  agree 

very  closely  in  al  1  respects  except  color) flavoUnibalus 

kh.  Caudal  peduncle  witha  large  quadrate  .saddle-like  black  blotch  above  (sometimes  wanting  in  E,  niveatus,  especially 
in  the  young). 

I.  Eye  not  surrounded  by  dark  points;  sides  brown,  marked  with  large  blotches  of  st^el-blue,  these  more  or  less 
regularly  arranged  and  not  distinct  on  breast;  no  dark  crossbars;  lower  jaw  strongly  projecting;  caudal  fin 
subtnincate.  its  angles  rather  acute;  pyloric  caeca  rather  numerous viiratuA 

li.  Eye  surrounded  by  conspicuous  dark-brown  points:  body  with  irregular  dark  crossbars;  angle  of  preopercle  little 
salient;  third  dorsal  spine  highest,  2.5  in  head:  scales  moderate,  about  100;  caudal  rounded;  lower  jaw  little 

projecting;  vertical  fins  in  life  broadly  edged  with  yellow slriaim,  108 

9*7.  Body  covered  with  small  dark -orange  or  brown  spots;  lower  jaw  not  prominent:  interorbital  space  very  narrow 
not  half  diameter  of  eye.  Vertical  fins  broadly  edged  with  blue-black,  their  biust-s  unspotted;  body  without 
pale  spots,  the  orange  spots  rather  small;  l)ody  rather  slender:  size  small gntiatus,  109 

ff.  Preopercle  without  salient  angle:  body.  head,  and  fins  dark  reddish-brown,  profusely  covered  with  .small  pearly- 

white  stellate  spots,  body  robust:  lower  jaw  pmjecting:  caudal  subtruncate,  with  sharp  angles,  drummond-hayi 

^A.  ."scTond  dorsal  spine  elevated,  not  lower  than  third  or  fourth;  caudal  fin  lunate:  prwpercular  angle  little  salient, 

without  enlarged  teeth;  interortiital  width  7  in  head morio,  110 
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107.  Epinephelus  adscenflionis  (Osbeck).    Rock-hind;  Cobra  Mora, 

(PLATl  u.) 

Head  2.4;  depth  3.2;  eye  6;  snout  4.3;  maxillary  2.3;  mandible  2;  interorbital  6.7;  preorbital 
10;  D.  XI,  17;  A.  iii,  8;  pectoral  2;  ventral  2.5;  caudal  2;  scales  about  100.  Body  oblong,  robust, 
somewhat  compressed  ))08teriorly;  head  lai^,  pointed;  mouth  large,  dmxillary  reaching  posterior 
l)order  of  eye,  lower  jaw  strongly  projecting;  teeth  in  broad  bands,  canines  in  front  of  lower  jaw 
smaller  than  those  of  upper;  preopercular  mai^in  rounded,  with  a  slight  emargination,  finely  serrate; 
gillrakers  short  and  thick,  9  f  18;  middle  opercular  spine  strong  and  prominent,  lower  much  smaller 
and  upper  not  evident  without  dissection;  scales  ctenoid;  fins  rather  large,  dorsal  continuous,  with  a  very 
shallow  notch,  spines  strong;  pectoral  broad,  middle  rays  longest,  reaching  beyond  tips  of  ventrals, 
equal  in  length  to  caudal;  ventrals  not  reaching  vent;  caudal  truncate  or  gently  rounded  in  younger, 
adult  with  mai^in  wavy,  due  to  extension  of  middle  branches  of  the  much-branched  rays. 

Color  in  life:  Olivaceous-gray,  with  darker  clouds;  every  where  covered  with  round  orange-brown 
or  reddish  spots,  lai^gest  and  reddest  on  breast,  their  centers  more  orange,  borders  brown;  some 
scattered  whitish  blotches;  five  roundish,  ill-defined  black  blotches  along  side  of  back,  those  under 
dorsal  fin  extending  upon  it  and  disappearing  with  age;  mouth  pale  within,  roof  with  red  spots;  dorsal 
and  anal  spotted  similarly  to  body,  without  dark  edge,  edge  of  anal  red  on  anterior  rays;  ventrals  w^ith 
orange  spots;  basal  half  of  pectoral  colored  similarly  to  dorsal  and  anal,  outer  part  plain;  caudal  plain 
olive  with  both  pale  and  colored  spots  at  base.     In  spirits  the  orange-brown  spots  become  dull-brown. 

This  fish  is  widely  distributed  throughout  the  western  Atlantic  from  southern  Florida  to  Brazil  and 
is  also  known  from  Ascension  and  St.  Helena  islands  and  C&pe  of  Good  Hope.  At  Key  West  it  is 
very  common  about  rocky  elev'ations  in  moderately  deep  water,  and  is  one  of  the  most  important  food- 
fishes,  reaching  a  length  of  2  feet  or  more  and  a  weight  of  15  or  16  pounds,  though  the  average  weight  of 
those  brought  to  Key  West  does  not  exceed  2  or  3  pounds.  It  is  caught  with  hook  and  line,  will  take 
any  kind  of  bait,  and  exhibits  good  game  qualities.  In  Porto  Rico  it  is  probably  common,  though  we 
took  only  two  specimens,  10  and  15  inches  long,  from  Ponce  and  Isabel  S^unda. 

The  rock-hind  is  one  of  the  most  beautiful  of  our  tropical  fishes,  whether  we  consider  the  richness 
of  its  cx)lors  or  the  trimness  of  its  form.  It  bears  a  strong  general  resemblance  to  the  red-hind,  but  its 
spots  are  less  thickly  placed  and  are  laiger  on  some  parts  of  the  body. 

Perca  tola  maculis  Seba,  Thesaurus,  111,  tab.  27. 

Trachmus  adacensionis  Osbeck,  Iter  Chin.,  etc.,  1757,  English  edition, 96, 1771,  Ascension  Island. 

Trachinus  punclatus  Bonnaterre,  Tableau  Encycl.  Method.,  1788, 46;  after  Osbeck. 

J'erca  BtcUio  Walbaum,  Artedi  Piscium,  349, 1792;  after  Seba. 

Perca  maculata  Bloch,  Ichthyol., pi.  813, 1792,  Martinique. 

Trachinus  oa>€ck  Lac^pdde,  Hist.  Nat.  Poias.,  II,  364, 1800,  Ascension  Island;  after  Osbeck. 

Sparus  ailaniicua  Lac^pdde,  1.  c,  IV,  158,  pi.  6,  fig.  1, 1803,  Martinique;  on  a  copy  of  a  drawing  by  Plumier. 

Serranus  nigriculm  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  11,875, 1828,  Martinique. 

SerranuB  pixanga  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  II,  383, 1828,  Brazil;  after  Marcgrave. 

iierramis  cupersua  Jenyns,  Voyage  of  Beagle,  Fishes,  6, 1842,  Porto  Praya,  St.  Jago,  of  the  Cape  Verde  Islands. 

Serranus  impctiginosus  MQller  &  Troschel,  Schomburgk's  Hist.  Barb.,  665, 1848,  Barbados. 

Serranus  varius  Bocourt,  Ann.  Sci.  Nat.  (5),  X,  1868, 222,  Gulf  coast  of  Mexico. 

Epinephdus  punctatus,  Poey,  Fauna  Puerto-Riquefia,  319, 1881;  Stahl,  1.  c,  76  and  162, 1888. 

Epinephdus  adsecMUmis,  Jordan  &  Evermann,  1.  c,  1152, 1896. 

108.  Epinepheliis  striatus  (Bloch).     ^^Chema**;  Nassau  Grouper;  Hamlet;  Chema  Oriolla. 

(Plate  12.) 

Head  2.5;  depth  3;  eye  5.5;  snout  4.2;  maxillary  2.2;  mandible  1.8;  interorbital  7;  preorbital 
10;  D.  XI,  17;  A.  in,  8;  pectoral  1.8;  ventral  2.1;  caudal  1.8;  scales  about  110. 

Body  rather  elongate,  of  moderate  depth,  dorsal  outline  regularly  arched,  back  somewhat  com- 
pressed; head  pointed;  mouth  rather  lai^e,  maxillary  reaching  posterior  border  of  orbit,  jaws  nearly 
equal,  or  lower  slightly  projecting;  teeth  in  jaws  in  bands  with  enlarged  patches  in  front,  a  pair  of 
canines  in  front  of  each  jaw,  lower  pair  the  smaller;  inner  teeth  of  bands  enlarged  and  depressible; 
preopercle  with  fine  serrations,  these  enlarged  near  the  angle;  opercle  ending  in  3  flat  spines,  middle 
one  strongest,  upper  one  scarcely  evident;  a  membranous  opercular  flap;  gillrakers  8-hl5,  counting 
rudiments;  dorsal  spines  strong,  fleshy  prolongations  of  the  membrane  extending  beyond  their  tips; 
soft  dorsal  higher  than  spinous  portion;  anal  short,  high,  and  rounded;  caudal  rounded;  pectoral 
large,  reaching  tips  of  ventrals,  middle  rays  longest;  soft  dorsal  and  anal  little  scaly;  scales  of  body 
small,  firm  and  strongly  ctenoid. 
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Ck)lor  in  life:  Pale-gray,  paler  below,  side  with  five  or  six  broad,  brown,  vertical  bans,  irregular  in 
shape,  the  color  darkerabove,  extending  upon  dorsal  fin ;  lower  parts  of  these  bars  broken  by  pale  blotches 
and  cloudings;  a  band  of  same  color  from  snout  through  eye  to  dorsal,  where  it  joins  its  fellow;  a 
narrow  median  band  from  snout  backward,  bifurcating  opposite  eye,  the  parallel  branches  extending 
to  occiput  and  ceasing  abruptly  without  joining  the  other  band;  a  quadrate  jet-black  spot  on  upper 
surface  of  caudal  peduncle;  some  obscure  dark  l)ars  from  eye  downward  and  backward;  numerous  black 
IH)inte  variously  placed  around  and  about  eye;  a  narrow  brown  (in  spirits)  streak  on  edge  of  preorbital, 
overlapped  by  maxillary;  lower  part  of  side  and  under  parts  with  whitish  spots;  dorsal  yellow-edged; 
anal  and  caudal  tipped  with  orange-yellow;  ventrals  blackish,  tipped  with  faint  yellow;  pectorals  light- 
orange  or  brownish,  their  bases  dusky.  The  alcoholic  specimens  have  tho  colors  faded  variously,  some 
are  nearly  pale,  some  nearly  uniform  brown,  and  some  retain  the  vertical  bars;  the  square  blotch  on 
peduncle  and  the  black  points  around  eye  persist  in  all  cases  and  distinguish  this  well-marked  species 
from  ite  allies. 

This  excellent  food-fish  is  found  from  the  Florida  Keys  southward  among  the  West  Indies  to 
Brazil;  common  about  Porto  Rico,  numerous  specimens  obtained  at  San  Antonio  Bridge,  Puerto  Real, 
Kns^nada  del  Boqueron,  Ponce,  and  in  the  San  Juan  market;  one  from  San  Geronimo.  A  common 
and  very  important  food-fish,  reaching  a  weight  of  50  pounds  or  more.  The  average  weight  of  those 
brought  to  the  Key  West  market  is  less  than  10  pounds,  while  those  seen  in  Porto  Rico  were  still 
smaller.  This  grouper  is  taken  with  hook  and  line  both  alx>ut  Porto  Rico  and  Key  West.  It  is  said 
to  be  found  at  the  latter  place  throughout  the  year. 

Chema,  Parra,  Dlf.  Pieaw,  Hist.  Nat,  1787,  50.  lam.  24,  Havana. 

Aidhiat  gtriatus  Bloch,  Ichthyologia,  IX.  109, 1792,  Martinique. 

Anthifu  chtma  Bloch  &  Schneider,  Syst.  Ichth.,  310, 1801,  Cuba. 

Uparu*  chrymmdanurm  I^c^pdde.  Hist.  Nat.  Poiss.,  IV,  160, 180:},  Martinique. 

EpiftepMug  arialm,  Poey,  Fauna  Puerto-Riq.,  319, 1881;  8tahl.  I.  c.,  76  and  162, 1883;  Jordan  &  Evcrmann,  1.  c,  1157, 1896. 

109.  Epinephelus  gruttatus  (Linnaeus).     **  Mero  Ouajiro^\-  Cabrilla;  Red-hind, 

(Plate  13.) 

Head  2.5;  depth  3.2;  eye  4.3;  snout  4.3;  maxillary  2.2;  mandible  1.9;  interorbital  7.8;  preorbital 
11;  D.  XI,  16;  A.  iii,  8;  pectoral  1.9;  ventral  2.25;  caudal  2;  scales  about  20-100  to  120-x. 

Body  elongate,  somewhat  compressed,  not  so  heavy  forward  as  in  E.  adscermonis;  head  pointed, 
month  moderate,  maxillary  (which  is  finely  scaled)  reaching  about  to  posterior  border  of  eye,  falling 
short  in  young;  jaws  subequal,  lower  barely  projecting;  canines  of  upper  jaw  the  lai^er;  interorbital 
space  narrow,  little  more  than  half  eye;  preopercle  finely  serrate,  more  strongly  at  angle;  a  shallow 
emanrination  above  angle;  gillrakers  not  long,  about  17  below  angle,  counting  rudimente;  scales 
ctenoid.    Dorsal  fin  continuous,  with  a  shallow  emargination;  caudal  gently  rounded. 

Color:  In  life  light  yellowish-olive  above,  whitish  or  reddish  below;  three  broad,  oblique,  ol>8cure 
bonds  of  olive  running  upward  and  backward  on  side;  body  everywhere  with  vivid  scarlet  spots,  those 
above  a  little  darker,  those  below  sometimes  with  darker  centers;  some  scarlet  inside  of  mouth;  soft 
parts  of  vertical  fins  olivaceous  and  reddish,  broadly  edged  with  black,  especially  dorsal;  caudal  palest; 
each  with  a  very  narrow  white  edge;  pectoral  light-yellow  or  reddish-orange,  with  scarlet  spots; 
ventrals  red,  blackish  at  tips;  inside  of  mouth  red.  Another  specimen  10  inches  long,  from  Arroyo, 
showed  the  following:  Body  dirty  or  yellowish-white,  profusely  covered  with  round  brick-red  spots 
about  size  of  pupil,  these  darkest  above  and  rosiest  red  below;  these  spots  somewhat  regularly  in  rows  and 
covering  head,  lips,  and  lower  jaw;  inside  of  mouth  red  on  sides;  tongue  white;  dorsal  olivaceous,  with 
<larker  and  paler  areas,  edge  of  membrane  at  tips  of  spines  rich  yellow,  elsewhere  black-edged ;  soft  dorsal 
with  broad  black  border  narrowly  edged  with  white;  anal  with  six  or  eight  red  spots  near  base  beyond 
which  the  fin  is  mottled,  then  dark  like  the  soft  dorsal;  pectoral  pale-red;  ventral  with  a  few  pale-red 
fipotB,  fin  purplish-black  at  tip.    In  spirits,  the  oblique  bands  fade  and  the  scarlet  spots  become  brown. 

This  species  resembles,  at  least  in  preserved  specimens,  E.  adscermonis,  from  which  it  may  l)e 
distinguished  by  the  scales  of  maxillary  and  the  broad  black  edgings  of  vertical  fins.  Its  range  is  from 
the  Oirolinas  southward  through  the  Bahamas  and  West  Indies  to  Brazil;  it  is  known  from  Charleston, 
the  Bahamas,  Key  West,  the  Bermudas,  Havana,  Jamaica,  Porto  Rico,  and  Martinique.  It  was  obtained 
by  U8  at  Aguadilla,  Puerto  Real,  Arroyo,  Isabel  Segunda,  and  Culebra,  and  by  Mr.  Gray  at  8an  Geronimo. 

This  is  one  of  the  smallest  of  the  groupers,  rarely  attaining  a  greater  length  than  18  inches;  it  is, 
however,  an  important  food-fish,  and  in  the  Havana  market  is  one  of  the  most  abundant  species.     It 
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in  alH<)  common  at  Key  West.  It  is  taken  by  tlie  line  fisheniien  at  nnxlerate  depths  near  the  coral  reefs, 
and  displays  jf (MM  1  iiame  qualities.  Anijlers  j?oing  to  Key  West  or  Porto  Rico  will  find  the  n*d-hind 
one  of  the  most  l»eautiful  and  interesting  of  the  game  fishes. 

Until  recently  this  si)e<nes  was  identified  as  E.  maculosus  (Cuvier  &  Valenciennes),  but  Dr.  Giin- 
ther,  in  a  paper  rec^iveil  since  the  colored  plates  of  this  report  were  printed,  shows  that  the  red-hind 
is  evidently  the  Perca  guttata  of  Linnaeus.  The  name  on  plate  13  should  therefore  l>e  Epineplu'lnn 
tpiUatus  (Linnteus). 

Otigiipuffutu'fi  brazil,  the  Hind, Catesby, Km.  Hist. Carolina, etc., pi. U,  1743,  Bahunias. 

(iibriOa,  Parru,  Dif.  IMeza«,  Hist.  Nat.  Cuba,  17M7,  Havana. 

Prrca  guttata  Linnaeus, Syst Nat., ed.  X,t»2, 1758,  Brazil? 

Serrantu  catus  Cuvier  &  Valenciennes, I.e., II, 373, 1828, Martinique. 

S(rr<mu9  arara  Cuvier  <&  Valeneiennes,  Hist. Nat.  Poiss.,  11, 377, 1828,  Havana. 

f  Saranus  angusti/rons  Steindachner,  Verh. Ges.  Wlen,  XIV,  1864, '230, pi.  VII, «». 213, Cuba. 

Efdnepheltu  cubanm  Poey,  Repertorio,  1, 202, 1867,  Cuba. 

Epinephdus  maeuiomui,  Jordan  &  Evermann.  1.  o.,  1158, 18%,  and  3197, 1900. 

Epijwp/telus  ffuttaluM,  Jordan  &  Evermann, I.e., 3197, 1900. 

110.  Epinephelus  morio  (Cuvier  &  Valenciennes). 

'*Cherna'\-  '^  Mero'^ ;  Chema  Americana;  Chema  de  Vivera;  NPgre;  Red  (irou})er;  JaboncUlo, 

(Plate  14.) 

Head  2.5;  depth  2.7;  eye  6.5;  snout  4;  maxillary  2. 1 ;  mandible  1.8;  interorbital  7:  preorbital  11; 
D.  XI,  16;  A.  in,  9;  pectoral  2;  ventral  2.1;  caudal  1.7;  scales  20-130  to  140-60. 

Body  deeper  than  in  the  other  species  of  Epinephdus^  and  more  compressed;  head  large,  point<^Hl, 
with  a  large  mouth  and  proje<!ting  lower  jaw;  maxillary  reaching  past  eye;  2  pairs  of  canines  in  front 
of  each  jaw,  lower  pair  the  smaller;  preopercle  finely  serrate,  teeth  at  the  angle  enlarged,  a  slight 
emargination  al)ove;  dorsal  fin  with  a  moderate  notch,  the  spines  rather  slender,  but  stiff  and  sharp, 
first  less  than  half  length  of  second,  which  is  the  longest,  2.5  in  head;  middle  rays  of  soft  dorsal 
highest;  caudal  lunate,  upper  rays  j»nMiuced  slightly  beyond  lower;  pectoral  reaching  beyond  tip  of 
ventral,  latter  not  reaching  vent. 

Color  in  life:  Olive-gray  or  olive-brown,  clouded  with  pale-olive;  lower  part  of  head  and  breast 
usually  salmon-color,  with  some  red  shades;  irregular  blotches  of  grayish-white  over  lx)dy;  preorbital 
and  adjacent  regions  with  round  points  of  dark  orange-brown,  l)ecoming  brown  in  spirit^;  inside  of 
mouth  posteriorly  bright-orange;  iris  golden;  vertical  fins  like  body,  soft  parts  with  a  broad  edge  of 
blue-black  and  narrow  pale  border;  spinous  dorsal  black-edged;  ventrals  dusky;  pei'torals  light-oliv*'. 
In  spirit^,  uniform  light-brown  with  pale  blotches.  With  age  this  species  l)ecomes  more  and  more  of 
a  flesh  re<l,  especially  Iwlow  and  on  mouth,  and  the  pale  spots  and  blotcht*s  l)ecome  less  distinct. 

An  easily  recognizable  species,  separated  from  all  the  others  by  the  elevation  of  set^ond  dorsal 
spine.  Found  on  the  Atlantic  coast  of  America  from  Virginia  to  Rio  Janiero,  and  j>robably  common 
alK)ut  Porto  Rico.  Two  fine  specimens,  each  al)out  a  foot  in  length,  obtained  at  Puerto  Real  and 
Isabel  Segunda,  where  others  were  seen. 

This  is  a  very  handsome  fish,  bearing  some  resemblance  to  the  Nassau  grouper,  but  the  warm 
browns  on  the  head  and  side  are  richer,  while  the  general  appearance  is  somewhat  coarser.  It  L^  one 
of  the  largest  and  most  imix)rtant  food-fishes  of  our  tn)pical  waters.  It  reaches  a  length  of  2  to  3  feet 
and  a  weight  of  20  to  25  pounds,  or  sometimes  even  40  pounds.  It  is  very  abundant  on  the  w(»st  coast 
of  Florida  in  company  with  the  red  snapper.  It  is  most  abundant  on  the  south  Florida  coast  and  is 
found  throughout  the  year  on  the  "grounds"  at  sea,  and  in  the  summer  in  some  of  the  Imys.  It 
probably  spawns  in  early  spring  in  l)oth  places.  Silas  Steams  says  the  young  are  often  seen  in  Pensacola 
Bay,  where  in  June  he  obtained  examples  al)out  an  inch  long.  The  red  grouper  is  more  of  a  l)ottom 
fish  than  the  red  snapper.  It  swims  more  slowly  and  seldom  rises  to  the  surface.  It  is  very  voracious, 
consuming  enormous  quantities  of  crustac^eans  and  small  fish.  I.Arge  crabs  in  almost  i>erfect  condition 
are  often  found  in  their  stomachs.  On  the  "  Snapper  Banks'*  off  the  west  coast  of  Florida  it  is  caught 
by  the  rcKl-snapper  fishermen  and  in  the  same  way,  which  is  with  hook  and  line,  a  piece  of  bone-fish 
or  other  fish  being  used  as  bait.  It  does  not  rank  high  as  a  game  fish,  its  movements  being  slow,  and 
when  hooked  it  is  haule<l  up  almost  as  a  dead  weight.  It  will  take  almost  any  kind  of  bait.  VVhexi 
red  snappt»rs  were  more  abundant  the  red  groui>er  did  not  find  a  n»ady  sale  in  the  Northern  markets, 
though  it  has  always  lH»en  in  good  demand  at  Key  \Vt*st  and  Havana.  The  maximum  weight  of  those 
taken  at  Key  West  now  probably  does  not  exceed  25  j)oun(ls  and  the  average  is  only  8  to  15  pounds. 
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The  red  groupi^r  Ih  vitv  tenacious  of  life,  aii<l  will  live  several  hours  after  l)eing  taken  from  the 
water,  even  though  expose<l  to  consi(lera))le  heat.  This  is  doubtless  one  reason  wliy  the  Key  West 
fishing  fleet  has  preferred  groupers  for  transportation  to  Cuba,  since  they  are  oblige<l  t<)  go  a  long  way 
to  market  and  through  warm  water,  and  the  grouper  bears  the  (!rowding  and  chafing  in  the  wells  of 
the  smacks  Ijetter  than  other  sjHiOies. 

On  the  Florida  coast  this  fish  is  known  as  the  reil  grouper,  or  grouper,  while  in  (/uba  and  Porto 
Riro  it,  together  with  one  or  two  other  groupers,  is  calleil  cherna,  (^herna  de  vivera,  or  jaboncillo. 

Stn-aitug  utorin  Ciivier  A  Valenciennes,  Hist.  Nat.  Poi9S.,Il,*i85, 1S28,  Now  York  and  Santo  Immingo. 

Sfrranus  ertjthrwjattlcr  I)e  Kay, New  York  Fauna:  Fishes, 21,  pi.  19,  \M1,  Florida. 

Srrranug  rcviotus  Poey,  Memorias,!!,  140, 1800,  Havana. 

Eltinrphdu,*  morio,  Pm'V,  Fauna  l*uerto-Riquefia,ai9, 1S81:  Stall  1.  I.e. Tr.and  1(12,  lW<:i;  .Jordan  it  KviTiiiann.  I.  c.  llfiO,  189(». 

Oenni  69.  ALFHESTSS  Blodi  ft  Schneider. 

The  geniLs  Alphesies  contains  two  species  of  small  fishes  whi<-h  differ  from  Epinephelim  proper  in 
the  presence  of  a  strong  antrorse  spine  on  lower  lind)  <»f  preopercle.  Frontal  bones  with  an  anterior 
excavation  for  reception  of  posterior  prcx-esses  of  premaxillaries,  a  pnx-ess  or  knob  on  each  side  of  skull 
behind  interorbital  area;  supraoccipital  and  parietal  crests  prmhiced  on  frontale,  but  not  extending  to 
V»etween  orbits.     Dorsal  rays  xi,  17  to  20;  A.  in,  9.     Only  one  of  the  two  species  known  in  Porto  Rico. 


Kui.  lA.—Alphrsta*  rhloroptcnm. 
111.  Alphestes  chloropterus  (Cuvier  «.^  Valenciennes).     ^^ Cherna^*;  fhtaneta. 

Head  2.6;  depth  2.7;  eye  4.6;  snout  6;  maxillary  2.4;  mandible  2;  interorbital  6.8;  D.  xi,  18;  A. 
Ill,  9;  ptHtoral  1.7;  ventral  2;  caudal  1.6;  scales  12-75  to  85-32. 

Bfxly  ovate  and  compressed,  caudal  i)edun(rle  short;  head  small  and  pointe<l,  anterior  profile 
deprcsse<i  in  occipital  region;  eye  large,  its  diameter  greater  than  length  of  short  snout;  mouth  oblique, 
maxillary  reaching  posterior  border  of  orbit  or  beyond;  teeth  conical  and  sharp,  some  of  them 
depreR^ible,  in  patches  on  front  of  jaws,  in  more  than  one  row  on  sides;  2  pairs  of  weak  canines  on 
front  of  upper  jaw;  lower  jaw  slightly  j>rojecting;  preoj)ercle  strongly  convex,  angle  rounded,  and 
with  a  strong,  rather  flat  spine,  pointing  downward  and  curved  slightly  forward;  al)ove  this  are  fine 
serrations  along  entire  upper  lind),  decreasing  in  size  upward;  o|>ercle  with  3  flat  spines,  middle  one 
.strongest,  up^^r  and  lower  nearly  concealed  by  scales;  scales  covering  head  and  Ixwly,  reduced  in 
size  at  nape,  <j<*ciput,  and  everywhere  on  head  save  opercles,  where  they  are  rather  larger  than  on 
body;  scales  all  cycloid  save  a  distinctly  ctenoid  patch  under  or  above  pectoral;  gillrakers  short,  about 
15  below  angle;  dorsal  fin  continuous,  with  a  shallow  notch,  spines  Ftrong  and  pungent,  fourth  and 
fifth  highest,  2.5  in  head;  soft  dorsal  iis  high  as  spinous,  about  the  fourteenth  ray  longest,  2.25  in  head, 
fin  jK)inted  posteriorly,  rounder!  in  young;  anal  high,  second  spine  strongest  and  about  equal  to  third, 
2.7  in  head;  caudal  rounded;  pectoral  and  ventral  subequal,  not  reaching  vent;  in  a  small  individual 
(4  inches)  the  pectoral  reaches  past  ventral,  which  just  reaches  vent. 
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Color  in  life:  Body  yellowish-brown,  paler  below,  upper  part  of  side  with  about  7  longitudinal 
stript^H  of  dark  brown  from  hea<l  to  tail,  these  l)eeoming  rows  of  round  orange  spots  below;  6  dark, 
inconspicuous,  vertical  body  bars;  head  with  many  smaller  orange-brown  spots;  lower  part  of  head  and 
breast  with  pale-bluish  spota;  fins  brownish;  soft  dorsal  with  oblique  bars  of  black;  spinous  dorsal  olive, 
blotched  with  brown ;  ventral  olive,  edged  with  darker;  other  fins  obscurely  barred ;  inside  of  moath  pale. 

Found  in  the  West  Indies,  Cuba  to  Brazil;  also  recorded  from  Africa  and  the  Falkland  Islands;  not 
known  from  Florida;  apparently  not  uncommon  about  Porto  Rico.  Two  females,  7.5  and  9.5  inches 
long,  respectively,  and  each  with  well-developed  roe,  were  obtained  in  the  San  Juan  market  January  17. 
Another  specimen,  4  inches  long,  was  gotten  at  Mayaguez.  The  species  reaches  a  length  of  a  foot  or 
more  and  is  a  food-fish  of  importance.     The  only  local  name  heard  for  it  was  '*chema." 

PUciropoma  chloropterum  Cuvier  <&  Tslenciennes,  Hist.  Nat.  Poias.,  II,  398,  1S28,  Santo  Domingo  and  Martinique. 
PUdropoma  numacanihus  Miiller  &  Troschel,  in  Schombargk'8  Hist.  Barbados,  666,  1847.  Barbados. 
Alphegtes  afcr,  Jordan  &  Evermann,  1.  c,  1164, 1896. 

Oenni  70.  MTOTEBOPEBOA  OiU. 

Cranium  broad  and  transversely  concave  between  eyes,  its  lateral  crest«  very  strong,  nearly 
parallel  with  supraoccipital  crest  and  extending  much  farther  forward  than  latter,  joining  supraocular 
crest  above  eye,  supraoccipital  crest  not  extending  on  frontals;  frontal  bones  without  anterior  concavity 
or  notch  for  reception  of  premaxillaries,  without  processes  on  the  upper  surface;  lower  jaw  strongly 
projecting;  anal  fin  elongate,  with  11  or  12  (in  one  species  9  or  10)  soft  rays;  caudal  lunate;  spines  of 
fins  slender,  none  of  them  much  elevated;  scales  small,  mostly  cycloid,  those  on  lateral  line  simple; 
pyloric  caeca  few;  gillrakers  various;  nostrils  small,  and  subequal  or  with  posterior  enlarged.  Other- 
wise essentially  as  in  Epiitephelus,  from  which  genus  Myderoperca  is  well  separated  by  the  structure  of 
the  skull,  and  superficially  by  longer  anal,  larger  mouth,  and  more  elongate  body. 

Large,  handsome  fishes  of  the  Tropics,  mostly  American,  including  some  of  the  most  valuable 
food-fishes  in  the  Gulf  of  California  and  at  least  six  of  the  valuable  species  of  the  Florida  coast.  Of 
the  20  or  more  American  species  only  2  are  thus  far  known  from  Porto  Rico.  All  are  excellent  for 
food,  and  those  found  where  fisheries  have  become  established  are  much  sought 

a.  Nostrils  subequal,  well  separated;  scales  on  head  cycloid. 

b.  Gillrakers  comparatively  few  and  short,  8  to  20  below  angle  of  arch. 
Trisotropis: 

c.  Anal  rays  in,  11  or  in,  12,  the  fin  long. 

d.  Anal  fin  not  angulated,  its  outline  more  or  leas  evenly  rounded  in  adult  as  well  as  in  young;  soft  parts  of  vertical 

fins  edged  with  black  in  life. 

€,  Angle  of  preopercle  not  salient,  its  teeth  scarcely  enlarged;  gillrakers  x  +  8  to  10. 

/.  Gillrakers  very  few  and  short,  x  +  8  developed  (besides  some  rudiments);  general  color  pale,  bright  red  or  grayish, 
with  roundish  spots  or  blotches  of  black  or  red  darker  than  the  ground-color;  the  blacker  blotches  along  mid- 
dle of  sides  much  larger  and  quadrate  in  young;  red  always  present  somewhere  in  life  (fading  in  spirits);  pec- 
torals blackish,  in  the  adult  broadly  tipped  with  orange- yellow;  scales  rather  small  (about  125),  caudal  lunate. 

g.  General  color  gray,  with  red  and  black  markings veneno9Q 

gg.  General  color  scarlet,  with  red  and  black  markings .' apua 

ff.  Gillrakers  rather  slender,  about  x  + 10  (besides  several  rudiments) ;  caudal  5)ubtruncate;  nostrils  small. 

h.  Scales  not  very  sinall  (about  110);  color  dark  olive-green;  sides  of  head  and  body  with  rivulations  of  dark-bluish 
around  roundish  dark-bronze  spots,  large  or  small  (these  markings  subject  lo  considerable  variation,  fading  in 
spirits);  sides  with  darker  quadrate  areas. 

i.  Dark  blotches  on  body  rather  large,  often  quadrate bonaci,  112 

u.  Dark  spots  on  body  very  small,  close-set,  of  a  deep-bronze  orange xanthogiicla 

ce.  Angle  of  preopercle  more  or  less  salient,  its  teeth  somewhat  enlarged;  gillrakers  more  numerous, x  -h  12  to  14. 

j.  Scales  not  very  8mall  (about  110);  upper  part  of  body  dark-brown,  lower  half  abruptly  paler;  a  pale  ring  around 
caudal  peduncle,  behind  which  is  a  squarish  dark  blotch,  smaller  than  eye,  at  base  of  upper  rays  of  caudal; 

caudal  deeply  lunate;  teeth  strong dimidiaia 

Parepinephelus: 

bb.  Gillrakers  close-set,  very  long  and  slender,  25  to  35  below  angle  of  arch. 

k.  ^*audal  fln  lunate,  its  angles  more  or  less  produced  in  adult,  fin  subtruncate  in  young;  anal  fin  more  or  lessangulate 
in  adult,  rounded  in  young;  soft  dorsal  somewhat  angular;  scales  rather  large  (lateral  line  95);  body  rather 
deep.  Mioiit  sharp;  preopercle  with  a  salient  angle  which  is  armed  with  larger  teeth;  dorsal  spines  low;  gillrakers 
close-set, x  +20,  longest  7.5  in  head;  ventrals  not  reaching  to  vent;  color- olive-gray,  with  darker  retlculationa 
around  pale  spots;  fins  not  much  darker  on  their  edges;  a  dark  mustache  along  maxillary;  adult  examples 

nearly  uniform  brown;  not  known  to  be  red rubra 

aa.  Nostrils  very  close  together,  posterior  decidedly  larger  than  anterior,  and  with  a  more  or  less  distinct  hotisontal 
cross-.septum  within;  scales  on  head  cycloid. 
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Mtctbroperca: 

/.  Gillrakers  moderate,  fewer  In  number,  6  to  18  below  angle  of  arch. 

m.  Second  dorsal  Bpine  low,  shorter  than  third,  the  third  and  fourth  highest. 

N.  Margin  of  anal  fin  posteriorly  concave,  its  middle  rays  much  exserted. 

o.  Gillrakers  rather  numerous,  17  to  20  below  angle  of  arch. 

p.  Outer  rays  of  caudal  much  produced,  more  than  two-thirds  length  of  head:  preopcrcle  with  salient  angle; 
canine  teeth  strong;  scales  small  (140);  gillrakers  about  4  +  UO.  Color  brownish,  with  small  darker  spots;  ver- 
tical fins  broadly  edged  with  blackish. 

7.  L'pper  canines  directed  strongly  forward,  lower  backward;  coloration  obscure Jaleato 

qq.  Upper  canines  nearly  vertical;  coloration  paler  and  brighter phenax 

HN.  Margin  of  anal  fin  not  concave  posteriorly,  outline  of  fin  rounded  or  slightly  angular. 

r.  Gillrakers  rather  few,  x  +12;  body  without  dark  crossbars,  covered  with  grayish  reticulations  around  small  round 
spots,  these  not  evident  on  head;  anal  fin  rounded;  preopercle  with  a  salient  angle;  form  rather  robust;  anal 
fin  not  angulate. 

«.  Scales  very  small,  about  2(^140-37;  caudal  not  deeply  lunate;  eye  small botrersi,  113 

w.  Scales  larger,  about  90  to  100  in  lateral  line;  caudaJ  deeply  lunate;  eye  larger calliura 

rr.  Gillrakers  very  few,  short,  and  thick,  about  x  +  6;  body  olive  or  (var.  camelopardalis)  bright  red,  with  light  and 
dark  crossbars,  these  often  becoming  obsolete  with  age;  head  usually  with  distinct  reticulations  around  yel- 
lowish spots;  anal  fin  with  angular  margin,  subtruncate  posteriorly;  preopercle  without  salient  angle;  scales 
rather  small  (lateral  line  183) ;  form  rather  robust. 

t.  Ground-color  dark-olive tigrix 

a.  Ground-color  bright-red ^.  camdopardalis 

112.  Mycteroperca  bonaci  (Poey).     Aguaji;  Bonaci  Acara;  Black  Grouper. 

Head  2.75;  depth  3.26;  eye  moderate,  6  in  head  (young);  D.  xi,  16  to  18;  A.  iii,  11  or  12; 
scales  18-120  to  125-50,  pores  70  to  85.  Body  comparatively  slender,  a  little  more  robust  than  in  M. 
microlepis,  its  breadth  2.33  in  its  depth;  head  moderate,  rather  pointed,  its  anterior  profile  little  curved; 
month  rather  large,  maxillary  reaching  slightly  beyond  eye,  2.2  in  head  (in  young),  proportionately 
longer  in  adult;  maxillary  with  cycloid  scales.  Teeth  in  rather  narrow  bands;  two  rather  strong 
canines  directed  little  forward  in  front  of  each  jaw.  Interorbital  space  slightly  convex,  its  width  6  in 
head.  Preopercle  forming  a  regular  curve  without  salient  angle,  emai^ination  near  angle  very  slight. 
Nostrils  small,  roundish,  subequal;  not  very  close  together,  Gillrakers  few  and  long,  10  to  12,  besides 
rodiments  on  lower  part  of  anterior  arch.  Scales  rather  small,  chiefly  cycloid;  dorsal  spines  compara- 
tively slender  and  weak,  outline  of  fin  gently  convex;  tenth  spine  about  as  long  as  second;  third  and 
fourth  spines  longest,  3.33  in  head;  caudal  fin  truncate  when  spread  open,  its  outer  rays  a  very  little 
produced,  1.6  in  head;  anal  rather  high  and  rounded,  its  longest  rays  2.25  in  head;  pectoral  reaching 
slightly  beyond  tips  of  ventrals,  1.7  in  head.     Ventrals  short,  not  reaching  vent.     Pyloric  caeca  15. 

Color  in  life:  Deep  orange-brown,  more  olive  on  back,  clouded  above  by  paler  or  grayish;  sides 
and  belly  marked  everywhere  by  reticulations  of  pearly  gray,  which  surround  roundish  or  oblong 
spots  of  ground-color,  pale  streaks  being  lai^ely  horizontal  on  sides;  sides  of  head  similarly  marked, 
the  spots  smaller,  bronze-brown,  reticulations  decidedly  bluish;  6  or  7  spots  in  a  straight  line  between 
eye  and  preopercle,  having  nearly  the  diameter  of  the  pupil;  spots  on  body  mostly  covering  4  to  6 
scales,  all  of  them  lai^r  than>  scale;  dorsal  olive-brown,  somewhat  mottled;  caudal  similar  to  dorsal, 
narrowly  edged  with  whitish;  anal  similar  with  2  or  3^  rows  of  bluish  spots,  its  tip  blackish,  with  a 
narrow  whitish  edge;  pectorals  olive-brown,  plain;  ventrals  blackish,  rays  bluish.  Mouth  not  green, 
lips  olive,  barred  with  bluish;  iris  reddish.  Here  described  from  a  specimen  11.5  inches  long,  from 
Key  West.  A  large  specimen,  about  2.5  feet  in  length,  seen  at  Key  West,  retaineil  the  same  general 
coloration,  the  bronze  spots  and  ri\'xilations  being  distinct  and  not  smaller  than  in  young. 

In  spirits  the  orange-brown  of  the  body  is  replaced  by  dark-brown,  and  the  blue  reticulations  of 
the  head  by  gray;  all  the  markings  become  more  faint. 

This  fish  ranges  from  Florida  to  Brazil.  It  is  common  at  Key  West,  w here  it  is  called  black  grouper. 
Probably  not  uncommon  about  Porto  Rico,  though  seen  by  us  only  at  Puerto  Real.  It  is  one  of  the 
important  food-fishes  of  Key  West  and  is  probably  held  in  equAl  esteem  in  Porto  Rico.  It  reaches  a 
length  of  2  to  3  feet  and  a  weight  of  50  pounds.  The  larger  individuals  are  caught  with  the  hook,  but 
the  young  are  often  seined  along  the  shore. 

Serranus  bonaci  Poey,  Memorias,  II,  129, 1860,  Cuba. 

SnramvttbrunneuslPoey,  Memoriae,  II,  131, 1860,  Havana. 

Strrrmus  dectmalis  Poey,  Memoriae,  II,  138, 1860, Cuba. 

Herranu*  cydopomatus  Poey,  Memoriae*,  II,  353,  1861,  V.wUx. 

Serranux  UOepidus  Poey,  Memorias,  11,353, 1861,  CuJm. 

TriMtropis  aguc^ji  Poey,  Repertorio,  229, 1868,  Havami. 

Mycteroperca  b<maci,  Jordan  A,  Evermann,  1.  c,  1174,  1896? 
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113.  Mycteroperca  bowersi  Evennann  <fe  Marsh,  new  sj)ecie«. 

Head  2.8  measured  from  tip  of  ui)i)er  jaw;  (lei)tli  3.4;  eye  7.5;  Hiioiit  3.7;  maxillary  2.1;  inaiidiblfc 
1.7;  iiiterorbital  4.6;  preorbital  8.4;  Heale.s  about  20-140-37;  1).  xi,  1(>;  A.  iii,  11;  P.  17;  ^Urakers  -x-f  10. 

Bcxiy  rather  long,  eonipre»4ed,  the  dornal  and  ventral  ontlineH  eaeh  gently  and  regularly  arched; 
head  long  and  pointed,  the greate.st  width  2.25  in  itn  length;  snout  long;  mouth  large,  lower  jaw  strongly 
projecting  and  entering  in  i>rofile  of  snout;  maxillary  reaching  far  Ix'yond  the  orbit;  supplemental 
maxillary  bone  evident;  eye  small,  high  uj);  i)reof)ercle  very  finely  serrate,  slightly  concave  at  its  angle; 
operde  ending  in  a  long  flat  jn^int  upon  ba«e  of  which  is  a  broad,  flat  spin<s  ncjstrils  cK)se  t/^gether, 
posterior  much  the  larger,  with  an  anterior  horizontal  cross-partition  at  ba«e.  Fins  rather  low;  ori^n 
of  dorsal  over  end  of  oi)ercular  flap;  first  dorsal  spine  short,  equal  to  diameter  of  orbit;  second  spine 
somewhat  exceeding  twice  length  of  tirst;  third,  fourth,  and  fifth  si>ines  longest,  sul^equal,  about  a  third 
longer  than  si^cond,  or  3.35  in  head;  soft  dorsal  rounded,  its  longest  rays  about  3  in  hea/l;  caudal  slightly 
lunate,  outer  rays  1.7  in  head;  anal  rounded,  spines  slender  and  weak,  longest  (third)  2.6  in  head, 
longast  ray  2.6;  i>ectoral  rounded,  middle  rays  longest,  2.2  in  head;  ventral  2.4.  Scales  small,  thin, 
and  cycloid,  those  on  head  and  nape  very  small  and  embedded. 

Color  in  life:  Body  dark  reddish-brown,  C4:)vered  with  many  small,  round,  blo(Ml-re<l  six>ts,  these 
also  on  head,  lower  jaw,  and  base  of  pectoral  and  anal,  esi>ecially  numerous  on  anal,  and  a  few  on 
spinous  dorsal;  soft  dorsal  mottled  with  white  and  black,  bordered  with  a  very  narrow  white  edge 
inside  of  which  is  a  broad  black  band;  tip  of  caudal  narrowly  white,  then  a  broad  black  band,  rei*t  of 
fin  mottled  with  white  and  black;  anal  similar  to  soft  dorsal,  but  with  more  red  spots;  ])ectoral  crossed 
by  two  broad  dark  bars,  outer  end  of  fin  yellow;  inside  of  mouth  pale  red.  In  alcohol  the  general 
color  becomes  dark-grayLsh,  paler  below;  red  spots  changing  to  bla^'k  or  dark-brown. 


FlO.  15. — M>jr(c'nt]K'mi  lunrcrxL 

Judging  from  descriptions  this  species  apj)ears  to  W  relati'<l  tc>  M.  raffiuni  Pf»ey,  but  differs  in  a 
numlKT  of  important  particulars,  among  which  are  the  smaller  stales,  smaller  eye,  and  very  different 
coloration.  According  to  Poey,  M.  callUmt,  in  life,  was  <lark  brownish-olive,  with  rounded  yellowish 
spots;  fins  dark-brown,  darker  on  edges  of  vertical  fins;  eight  narrow,  dusky  crossbands  on  IxKly ;  caudal 
with  a  l>eautifiil  green  crossband;  i)ectoral  yellowish  toward  the  center,  the  posterior  margin  green. 

Only  asingle  specimen  (type  No.  4951^,  U.S.N.M.)  of  this  important  species  was  obtained.  This  ii< 
21.5  inches  long  and  was  purchased  from  a  Tortola  fisherman  at  C-ulebra  Island,  February  10.  It  wa« 
ciilled  by  him  "rock-hind,"  "rock-fish,"  or  "mero  cabrilla,"  and  was  caught,  along  with  the  tang^«, 
angel-fish,  and  other  sjx?cies,  in  a  fish-trap  of  the  style  in  connnon  use  about  Culebra  Island.  Though 
no  others  were  seen,  the  species  seems  U^  be  well  known  to  the  fishermen  about  Culebra  and  Vietjues 
islands,  and  is  held  in  high  esteem  as  a  valuable  food-lish. 

We  name  this  species  f<»r  the  Hon.  <  ieorge  M.  Bowers,  l'.  S.  Commissioner  of  Fish  and  Fisheries. 
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Oenus  71.   BIFLECTSUM  Holbrook.     The  Squirrel-flihes. 

This  genus  in  very  close  to  Prionode^^  from  which  it  differs  chiefly  in  the  annatuni  of  preopercle, 
which  Ls  provided  in  adult  with  one  or  two  clusters  of  strong,  straight,  divergent  spines.  Smooth  area 
on  top  of  head,  as  in  SerranuSy  large,  extending  backwani  to  a  line  connecting  lK>rders  of  preopercle; 
Ripraoccipital  and  parietal  crests  very  short;  preorbital  bn)ad;  maxiPary  widest  before  its  tip;  profile  of 
Hnout  rounderl;  pectoral  unsym metrically  rounded,  its  upper  rays  longest;  ventrals  inserted  somewhat 
before  axil  of  pei'toral;  dorsal  spines  slender,  none  of  them  much  elevated;  soft  dorsal  short,  rays  x,  12; 
anal  rays  iii,  7;  caudal  lunate. 

Species  of  small  size  and  bright  colors,  all  American;  only  one  species  known  from  Porto  Rico, 
but  A  formomm  also  doubtless  occurs  there. 

Haliperca: 

o.  Pn-operele  with  a  single  center  of  divergence  of  thespinules  about  its  angle  (in  adult  as  well  as  in  young). 

b.  GUlrakers  moderate,  about  10  below  angle  of  arch;  spines  on  produced  portion  of  preopercle  numerou*,8  to  20  in 
number;  outline  of  spinous  dorsal  fln  somewhat  convex,  so  that  the  fin  is  more  deeply  notclied  than  in  Diplectrum 
/ormosum;  jaws  equal;  vertex  naked;  opercle  black  within. 

r.  Scales  on  cheek  small  and  regularly  placed,  in  about  10  rows;  22  scales  before  dorsal rndiale,  114 

Diplfxtrcm: 

aa.  I*reopercle  with  2  clusters  of  divergent  spines, one  at  angle, other  higher  (the  2  fascicles  well  separated  in  adult, 
but  smaller  ai-d  coelescent  In  young). 

<i.  Head  and  body  marked  with  many  interrupted  blue  lines;  preorbital  broad,  more  than  twice  width  of  maxillary; 
lower  half  of  preopercle  with  strong,  straight  spines  diverging  from  two  centers:  gillrakersshort  and  small, 
x+14;  11  rows  of  scales  on  cheek;  caudal  deeply  lunate,  upper  lobe  the  longer,  sometimes  ending  in  a  long 
filament.  Color  broMmish,  silvery  below;  side  with  7  or  8  longitudinal  deep-blue  lines  and  about  as  many  dark 
crossbars,  last  bar  forming  a  large  black  blotch  at  upper  base  of  caudal:  young  with  2  broad,  dusky  longi- 
tudinal stripes,  which  become  interrupted  with  age;  3  or  4  distinct  blue  stripes  on  side??  of  top  of  head;  2  across 
preorbital,  the  lower  forked;  fins  with  narrow,  wavy  bars  of  blue  and  pale  yellow formomm 

114.  Diplectrum  radiale  (Quoy  &  (Jaimard).     Aguavina. 

Head  2.8;  depth  3.8;  eye  3.75;  snout  3.8;  maxillary  2.1;  mandible  1.9;  interorbital  4.6;  preorbital 
9;  F).  X,  12;  A.  iii,  7;  pectoral  1.5;  ventral  1.7;  caudal  1.35;  scales  7-70-18. 

Body  elongate,  dorsal  and  ventral  outlines  nearly  alike  save  for  a  depression  at  nape;  head  pointed, 
a  laige,  smooth  round  area  above,  behind  eyes;  lower  jaw  barely  projecting;  teeth  chiefly  in  one  row 
on  sides  of  jaws,  in  small  patches  in  front;  maxillary  reaching  posterior  edge  of  pupil;  eye  large, 
placed  high  in  head;  about  9  rows  of  regularly  placed  scales  on  cheek;  preopercle  with  a  strongly 
salient  angle  composed  of  radiating  spines;  opercle  with  7  or  8  rows  of  scales.  Dorsal  fin  continuous, 
slightly  notched,  spines  slender  and  very  sharp;  caudal  lunate,  upper  lobe  very  slightly  produced. 
Scales  strongly  ctenoid. 

Color  in  spirits:  Olive,  paler  below;  many  faint  vertical  dark  bars  wider  than  interspaces,  plainest 
at  middle  of  sides;  2  faint  longitudinal  dark  bands,  first  from  shoulder  to  soft  dorsal,  other  from  nearly 
same  origin  to  base  of  caudal,  where  it  forms  a  faint  dark  spot;  some  faint,  pale  streaks  on  preorbital  and 
cheek.  In  life,  the  soft  dorsal  has  blue  spota  encircled  by  darker  blue  rings;  caudal  barred  with  similar 
spots;  body  light-brown  above,  yellowish  below,  sides  salmon-color,  head  and  fins  with  red  shadings. 

Found  on  both  coasts  of  tropical  America,  north  to  Havana  and  Guaymas;  very  common  on  tht 
coast  of  Brazil  and  in  the  Gulf  of  California,  usually  in  shallow  bays;  apparently  not  common  in  Porto 
Rico,  where  one  young  individual,  5  inches  in  length,  was  collected  at  Mayaguez. 

Scrranuf  r^w/m/w  Quoy  &  Gaimard,  Voyage  Uranie,  316.  1824,  Rio  Janeiro. 
Serramu  hiritlatu«  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  II.  241,  1828,  Martinique. 
OnUrtrpriste^  uijrcm  Steindachner,  Ichth.  Notizcn,  VII,  1,  pi.  1,  fig.  1,  1868,  Santos,  Brazil. 
IHpleclrum  radiak,  Jordan  &  Evermann,  1.  c.,  1204,  1896. 

Genua  72.  PRIONOBES  Jenjma.     Serranoa. 

Body  oblong,  moderately  compres8e<i,  covered  with  moderate-sized  ctenoid  scales.  Lateral  line 
nonnal  in  direction,  not  running  close  to  Imck.  Cranium  above  with  a  very  large  convex  smooth  area, 
which  is  longer  than  the  low  supraorbital  crest;  supraoccipital  and  parietal  crests  short,  extending  to 
a  line  connecting  borders  of  preopercle;  posterior  outline  of  cranium  nearly  vertical  in  profile;  mouth 
Uriee,  maxillary  not  scaly  and  without  supplemental  bone;  canines  small,  lateral;  no  depressible  teeth 
in  jaws;  teeth  always  present  on  vomer  and  palatines.  Gillrakers  usually  few.  Branchiostegals  7. 
lX>nal  \%itli  10  rather  slender  spines  either  subctjual  or  one  of  them  nmch  ])roduted,  llie  fin  not 
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deeply  notched,  the  soft  portion  short,  of  11  to  13  rays,  and  nearly  or  quite  destitute  of  scales;  anal 
short,  with  slender  spines;  caudal  lunate  or  truncate.  Ventrals  not  very  close  together,  inserted 
somewhat  in  advance  of  pectorals,  as  in  Centropristes  and  Dipkctrum.    Vertebrae  10  4  14  =  24. 

Species  of  small  size,  probably  all  American,  closely  allied  to  the  Old  World  genus  Serraiiusy  from 
which  they  are  distinguished  by  the  short,  naked,  soft  dorsal,  the  anterior  insertion  of  ventrals,  and 
the  smaller  teeth.  Of  the  11  known  American  species  only  one  has  been  found  in  Porto  Rico.  At 
least  two  other  species  (P.  phcebe  and  P.  tabacarius)  probably  occur  there. 

PRIONODE8: 

a.  Scales  large,  42  to  55  In  the  lateral  line. 

b.  Scales  on  cheek  very  large,  In  about  5  series;  dorsal  spines  not  quite  equal,  fourth  longest,  about  twice  length  of 

ninth. 

c.  Teeth  unusually  strong,  3  or  4  on  each  side  in  upper  jaw  as  large  as  largest  lateral  teeth;  jaws  equal;  preorbital 

extremely  narrow,  not  one-third  width  of  pupil;  preopcrcle  very  sharply  serrate;  gillrakers  short,  slender, 
X  +  10;  caudal  forked.    Color  plain -olivaceous:  fins  all  pale;  sides  with  about  6  faint  dark  eroesbands,  more  or 

less  confluent  along  lateral  line ^. : fusculus 

66.  Scales  on  cheek  moderate,  in  about  8  series;  body  oblong,  heavy  anteriorly;  dorsal  outline  a  little  elevated,  profile 
almost  straight:  lower  jaw  'not  projecting;  canines  small;  mouth  large:  preorbital  narrow;  dorsal  fin  not 
notched. 

d.  Eye  large,  equal  to  snout;  gillrakers  short,  x  -I- 10;  caudal  deeply  lunate;  pectoral  long.    Color  light-brownish. 

with  lighter  blotches  and  faint  dusky  bars;  a  very  conspicuous,  sharply  defined,  vertical  white  bar  extending 
upward  on  each  side  from  just  before  vent;  fins  pale phfjOte 

dd.  Eye  very  large,  greater  than  snout;  gillrakers  short,  x  +  6;  caudal  truncate.    Color,  upper  parts  scarlet,  lower 

parts  bluish-white;  a  yellow  lateral  band,  under  which  are  4  quadrate  black  blotches boldwini,  115 

Mentiperca: 

aa.  Scales  small,  lateral  line  with  60  to  75  in  its  course. 

e.  Lower  jaw  not  very  strongly  projecting. 

/.  Body  covered  with  irregular,  inky-black  spots  and  bands.  Body  long  and  low,  head  low  and  sharp,  lower  jaw  pro- 
jecting; scales  on  cheek  in  10  or  12  rows;  teeth  small;  gillrakers  very  short,  x  -f-  7;  dorsal  low,  not  notched; 
caudal  forked.  Color  brownish  above,  sides  yellowish,  ever>'where  above,  below,  and  on  fins  covered  with 
irregular  inky-black  spots,  blotches,  and  bands,  latter  meeting  around  belly;  pectorals  and  anal  plain;  a  broad 
ring  around  base  of  caudal,  and  many  irregular  spots  around  bases  of  ventrals  and  pectorals;  numerous  black 
spots  on  dorsals  and  caudal,  one  of  those  on  front  of  spinous  dorsal  very  conspicuous. tigrinus 

ff.  Body  not  covered  with  conspicuous  inky-black  spots  and  bands. 

g.  Back  with  3  or  more  large,  conspicuous  blotches  of  yellowish- white.  Body  more  elongate  than  in  related  species; 
lower  jaw  slightly  projecting;  scales  on  cheek  in  11  series;  dorsal  spines  low,  fifth  the  longest,  2.25  in  head; 
caudal  strongly  lunate;  pectoral  and  ventrals  short  Color  brownish-red  above,  with  areas  of  light  yellow  on 
sidesof  back;  one  before  dorsal;  a  large  one  and  a  small  one  below  spinous  dorsal;  a  large  one  below  last  rays 
of  soft  dorsal;  one  on  back  of  tall;  top  of  head  with  2  pale  cross-shades,  one  before,  one  behind  eyer;  lower 
fins  light-orange;  caudal  red,  with  2  conspicuous  longitudinal  stripes  of  blackish-red:  dorsal  red-shaded,  a 

maroon  blotch  on  each  part  of  it  extending  upward  from  a  similar  blotch  on  back talxxcariug 

gg.  Back  without  conspicuous  blotches  of  yellowish- white. 

A.  Coloration  nearly  uniform;  body  elongate;  snout  short  and  thick;  caudal  slightly  lunate.  Color  brownish-yellow 
on  back,  orange  on  sides,  and  brighter  or  red  on  belly;  no  spots  nor  bands;  upper  part  of  head  bluish,  fins  gray; 

caudal  bordered  above  and  below  with  brown fiavegcen* 

ee.  Lower  jaw  very  strongly  projecting;  body  elongate,  moderately  compressed;  scales  small,  about  70;  snout  sharp, 
much  longer  than  the  large  eye;  preoperde  finely  denticulated;  top  of  head  vrith  vertex  naked;  caudal  deeply 
forked;  skull  depressed,  with  a  single  crest;  dorsal  spines  moderate,  third  highest. 

i.  Color  clear  brown  with  larger  darker  spots  or  bars  on  sides;  fins  pale,  more  or  less  tinged  with  orange,  luciopercanvt 

115.  Prionodes  baldwini  Evermann  &  Marsh. 
(Plate  15.) 

Head  2.5;  depth  3.2;  eye  4;  snout  4.6;  maxillary  2.4;  mandible  2;  interorbital  7;  D.  x,  12;  A. 
Ill,  7;  pectoral  1.4;  ventral  1.3;  caudal  1.7;  scales  4-42-12. 

Body  elongate,  moderately  compressed,  not  elevated,  covered  with  ctenoid  scales;  dorsal  and 
ventral  outlines  alike;  head  moderate,  pointed,  naked  above  and  below;  eye  large,  greater  than  length 
of  snout,  high  in  position;  mouth  terminal,  slightly  oblique,  maxillary  reaching  middle  of  eye  or 
somewhat  beyond;  gillrakers  short,  6  developed  on  lower  limb;  teeth  small,  conical,  and  sharp,  on 
vomer  and  palatines  and  in  several  series  in  each  jaw,  with  weak  canines  in  front  and  a  few  canine-like 
teeth  on  middle  of  side  of  lower  jaw;  cheek  with  about  7  rows  of  scales;  preopercle  finely  serrate; 
opercleendingin3  sharp,  fiat  spines,  middle  one  largest,  a  membranous  ix)inted  flap  projecting  beyond; 
fins  all  naked,  dorsal  continuous,  with  a  slight  emargination;  spines  slender  and  pungent,  first  4  or  5 
graduated,  rest  subequal,  3.2  in  head,  lower  than  soft  rays  which  are  contained  about  2.5  in  head;  anal 
tin  short,  second  spine  longest  and  strongest,  3  in  head,  soft  part  high,  fifth  or  sixth  ray  longest. 
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reaching  almost  to  front  of  anal,  2  in  head;  ventral  with  second  ray  produced,  reaching  vent;  caudal 
truncate,  or  with  middle  rays  very  slightly  shorter,  making  the  margin  slightly  concave. 

Color  in  life:  Dorsal  half  of  head  and  trunk  and  all  of  caudal  peduncle  scarlet,  ventral  portion 
pale-blue,  almost  white;  a  yellow  longitudinal  band,  nearly  as  wide  as  pupil,  from  preopercular  margin 
straight  across  opercle  and  along  body  to  lateral  line  under  last  dorsal  rays;  4  quadrate  or  oblong 
black  blotcbes  just  under  this  band,  the  first  about  under  middle  of  spinous  dorsal,  second  under  last 
spines,  third  under  first  rays,  fourth  under  last  rays;  from  each  of  the  first  three  of  these  blotches  a 
square,  well-defined  yellow  shade  extends  downward  to  belly  or  base  of  anal,  a  similar  one  from  base 
of  pectoral  to  ventral;  4  smaller  black  blotches  at  base  of  caudal,  2  others,  somewhat  larger  than  the 
last,  just  in  front  of  them  on  caudal  peduncle;  a  row  of  9  round  black  dots  on  each  side  at  base  of 
dorsal  fin,  first  one  smallest,  opposite  membrane  of  first  spine,  the  other  8  separated  somewhat  obscurely 
into  pairs,  the  first  pair  under  middle  spines,  second  under  last  spines,  third  under  first  rays,  fourth 
under  last  rays;  2  or  3  very  small  black  dots  on  upper  edge  of  caudal  peduncle;  2  or  3  more  in  front  of 
dorsal  on  median  line,  each  accompanied  by  a  similar  one  on  either  side;  in  some  specimens  a  few 
scattering  ones  on  top  of  head  behind  eyes,  sometimes  regularly  arranged;  a  few  dark-brown  spots 
behind  eye;  various  dark  markings  on  side  of  head,  without  very  definite  pattern,  but  usually  2  oblique 
stripes  on  cheek,  a  heavy  black  blotch  on  interopercle  and  2  on  ramus  of  mandible,  which,  with  their 
fellows  of  the  other  side,  make  distinct  crossbars  on  lower  side  of  head,  usually  extending  across 
maxillary;  chin  and  lower  part  of  opercle  with  dark  spots;  lateral  line  white,  with  a  few  broken  spots, 
comparatively  faint,  just  below  it;  iris  red,  with  an  inner  ring  of  white  surrounding  pupil;  spinous 
dorsal  pale,  edge  of  membrane  black,  this  color  bordered  below  with  faint  yellow;  soft  dorsal  pale, 
spotted  throughout  with  light-orange,  with  a  marginal  band  of  same,  outside  of  which  is  a  very  narrow 
pale-blue  edge;  ventral  very  pale-blue,  produced  ray  somewhat  yellow;  anal  pale-blue  with  some  light 
orange  on  last  rays;  pectoral  and  caudal  uniform  pale-reddish,  unmarked. 

In  spirits,  all  the  red  and  yellow  markings  disappear,  the  dark  persists,  and  additional  markings 
are  brought  out  as  follows:  Along  anterior  and  upper  part  of  the  trunk  and  crossing  the  lateral  line 
are  dark-brown  vertical  bars,  diffuse  and  running  together,  or  separated  and  broken  into  round  or 
quadrate  blotches;  in  the  middle  part  of  the  course  of  yellow  longitudinal  band  appears  a  row  of  very 
small  black  points;  spots  on  soft  dorsal  dusky;  dark  mottlings  on  caudal;  upper  and  lower  base  of 
pectoral,  and  sometimes  axil,  dusky. 

A  beautiful  and  strongly  marked  species;  2  specimens  dredged  and  33  others,  ranging  in  size 
from  0.55  to  2  inches,  caught  in  the  tangle,  off  Culebra  and  Vieques  islands,  on  coral  bottom,  in  depths 
of  15  and  16  fathoms.    Known  only  from  Porto  Rico. 

This  interesting  species  was  "named  for  Mr.  Albertus  H.  Baldwin,  the  artist  of  the  expedition, 
in  recognition  of  his  excellent  drawings  and  paintings  of  American  fishes." 

prionodtB  baidwini  Evermann  &  Marsh,  Report  U.  S.  F.  C.  for  1899  (December  19) ,  353,  Pish  Hawk  station  6093,  off  Culebra 
Island,  5.25  miles  southwest  of  Culebritas  Light-House,  February  8, 1899,  in  15  fathoms. 

Oenus  78.  BULES  Onvier. 

This  genus  is  close  to  Prixmodes,  differing  in  having  but  6  branchiostegals  and  in  the  tnmcate  form 
of  the  caudal  fin.  In  D.  auriga  the  third  dorsal  spine  is  prolonged  in  a  whip-like  spine.  There  are  3 
known  species  of  the  genus,  the  one  described  below  and  D.  mbUgarivs,  which  occurs  on  the  South 
Atlantic  coast  of  the  United  States,  and  D.  auriga,  from  the  coasts  of  Brazil  and  Uruguay. 

<L  Third  dorsal  spine  not  longer  than  fourth,  3  in  head;  second  anal  spine  considerably  longer  than  third,  about  2.25 
in  head;  lower  jaw  little  projecting;  gillrakers  short  and  few,  6  or  8  in  number;  jaws  scaleless;  soft  dorsal  with 
small  scales;  pectoral  long,  reaching  anal.  Color  brown,  with  darker  cross-shades;  soft  dorsal,  anal,  and  caudal 
fins  checkered  with  blackish  on  a  white  ground;  a  broad  white  area  or  bar  before  anal  fin. 
b.  Dorsal  rays  x,  13;  head  small,  acuminate;  pectoral  fin  finely  barred  with  black  and  whitish,  precisely  like  caudal 
fin;  a  very  conspicuous  inky-black  blotch  on  front  of  soft  dorsal  (at  least  in  the  young),  this  being  a 
continuation  of  one  of  the  bars  on  body;  a  black  ring  about  tail  at  base  of  caudal,  before  which  are  6  or  7  dark 
bars,  becoming  progressively  broader  and  fainter  forward;  lower  parts  of  head  vrith  a  conspicuous  network  of 
dark  streaks mbligarius 

bb.  Donal  rays  x,  12;  head  less  slender;  pectoral  red;  inky  blotch  on  soft  dorsal  small  or  obsolete;  dusky  bars  on  body 
distinct digpilurus,  116 

aa.  Third  dorsal  spine  in  adult  male  greatly  elevated,  reaching  past  middle  of  soft  dorsal,  its  length  quite  variable; 
second  anal  spine  as  long  as  third,  2.83  in  head;  lower  jaw  prominent;  gillrakers  10  to  12  below  arch;  pectoral 
ihorter  than  heftd;  brownish  lower  parts  with  light  and  dark  8b«dQ8;flQ9  0louded...,,,.,.,,,.,..,..,,.  auri^ 

F,  g.  s,  isgp-u 
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116.  Dules  dispilurus  (Gunther). 

Head  2.4;  depth  2.75;  eye  4.2;  snout  4.2;  maxillary  2.3;  mandible  1.9;  interorbital  7;  D.  x,  12; 
A.  Ill,  7;  pectoral  1.35;  ventral  1.6;  caudal  2;  scales  5-44-12. 

Body  oblong,  of  moderate  depth,  considerably  compre8He<i;  mouth  large,  slightly  oblique,  max- 
illary reaching  center  of  large  eye  or  beyond;  teeth  in  villiform  bands  in  each  jaw,  in  lower  becoming 
uniserial  posteriorly;  a  few  enlarged  teeth  in  outer  row  of  both  jaws;  vomer  and  palatines  with 
narrow  l)ands  of  villiform  teeth,  some  of  them  enlarged;  jaws  subequal;  preopercle  evenly  rounded, 
finely  serrate  above;  opercle  with  3  pungent  spines,  middle  one  longest;  scales  rather  laige,  ctenoid; 
caudal  fin  truncate;  second  anal  spine  longest  and  more  or  lees  curved. 

Color  in  spirita:  Brownish,  some  specimens  more  olive;  5  or  6  crossbands  of  darker  color  on 
bo<iy,  not  very  distinct,  these  extending  on  dorsal  fin,  where  they  are  quite  black  and  sharply  defined — 
1  on  front  of  spinous  dorsal,  1  on  last  spines,  and  1  on  first  dorsal  rays  at  height  of  last  dorsal  spines, 
the  bar  from  this  one  extending  to  about  lateral  line  only;  another  at  base  of  last  dorsal  rays.  Between 
these  inky-black  blotches  are  much  smaller  spoti^  not  parts  of  the  body  bars;  caudal  peduncle  with  1 
or  2  vertical  bars;  an  oval  black  spot,  smaller  than  pupil,  at  base  of  upper  caudal  rays,  and  1  at 
base  of  lower,  with  fainter  markings  between;  ctaudal  and  anal  mottled,  ventrals  dark,  pectoral  j>ale 
(red  in  life);  many  (about  15)  longitudinal  brownish  or  olive  lines  on  body,  formed  of  color  on  upper 
and  lower  edges  of  scales,  rather  wider  than  interspaces,  and  giving  the  fish  ite  general  color;  a  faint, 
wider,  dark  streak  from  occiput  to  upper  edge  of  eye,  and  1  from  shoulder  through  eye  to  tip  of  snout. 
A  creamy  quadrate  blotch  from  l)elly,  in  front  of  vent,  extending  upward  about  halfway  to  lateral 
line,  its  posterior  border  more  sharply  defined  than  anterior. 

A  strongly  marke<l  species  heretofore  known  only  from  Trinidad  and  Jamaica.  Five  examples, 
one  alK)ut  1.75  inches,  the  others  2.75.  The  smaller  one  was  taken  with  the  tangle,  off  Point  Melones, 
in  7  fathoms;  one  of  the  others  in  the  l)eam  trawl,  9  miles  from  Mayaguez,  in  220  fathoms,  on  rocky 
bottom;  the  others  were  seined  at  Mayaguez. 

(JtntropriOis  dUpUunu  Qiiniher,  Proc.  Zool.  Soc.  Lond.,  1867,  99,  Trinidad. 
OtUes  dispUurw,  Jordan  &  Evermann,  1.  c,  1219, 18%. 

Oenui  74.     STPTICU8  Cnvier.     The  Soap-flihet. 

Boily  oblong,  compressed,  covered  with  very  small,  smooth,  embedded  scales.  lateral  line 
normal,  head  scaly.  Mouth  rather  large,  oblique,  lower  jaw  the  longer;  maxillary  with  a  supple- 
mental bone,  as  in  Epinephdm^  with  which  this  genus  agrees  in  general  osteology;  smcM)th  area  on  top 
of  cranium  very  large,  transversely  convex,  much  longer  than  supraoccipital  crest;  interorbital  area 
very  narrow;  parietal  and  supraoccipital  bones  short,  with  feeble  crests,  which  do  not  extend  on 
frontals;  premaxillaries  reaching  frontals,  which  have  a  fossa  in  front;  teeth  all  villiform,  in  bands 
on  jaws,  vomer,  and  palatines;  preopercle  crescent-shaped,  without  angle  or  serratures,  but  provided 
with  2  or  3  spinous  hooks  on  the  posterior  margin;  opercle  with  2. or  3  spines;  gillrakers  short; 
branch! ostegals  7.  Dorsal  fins  separate,  the  first  of  2  or  3  (rarely  4)  small  spines,  second  of  many 
(about  25)  soft  rays;  anal  long,  rounded,  of  soft  rays  only;  caudal  rounded;  pectoral  rounded,  nearly 
symmetrical,  of  17  rays;  ventrals  small,  i,  5,  inserted  slightly  before  pectorals,  the  spine  short  and 
strong.     Vertebne  10  \  14  =  24.     Skeleton  generally  similar  to  that  of  EpinepMus. 

Species  about  8,  all  from  the  seas  of  tropical  America. 

RYPTicrs: 

a.  Dorsal  spines  2  or  3  (rarely  4) . 

h.  Preopercle  with  two  spinefl  only,  lower  scarcely  the  longer. 

c.  Opercular  spines  3.  all  well  developed. 

d.  Color  not  red,  chiefly  olivaceous;  dorsal  fins  distinctly  connect^nl  by  membrane. 

f.  Eye  not  longer  than  snout;  pores  in  lateral  line  85  to  90 mponaccug^in 

ce.  Eye  longer  than  snout;  pores  in  lateral  line  67;  brownish,  with  blackish  spoUs  and  dots arcnatus 

cc.  Opercular  spine^t  2,  small,  uppermost  the  smaller coria4xu9  118 

PROMICROPTERrs: 

66.  Preopercle  with  3  spines , bLatrupiHu^^  119 
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117.  Bypticus  Baponaceus  (Bloch  <&  Schneider) .     Soap-jUih. 

Head  3  to  3.;«  in  length;  depth  2.6  to  3.25;  D.  in,  23  to  25;  A.  16  or  17;  scalen  8-5  to  90  (p<irefl). 
l><i<ly  comparatively  deep,  young  more  slender;  hack  elevated,  snout  rather  pointe<l;  lower  jaw  much 
projecting;  anterior  profile  before  eye  little  concave;  eye  4.5  to  5  in  heail;  maxillary  reaching  posterior 
edge  of  eye,  2.12  in  head;  preopercle  with  2  straight  spines  })ehind;  opercle  with  3  spines,  middle  one 
largest  and  nearer  upper  than  lower;  first  and  sei'ond  dorsal  spines  sul^equal,  third  smallest;  dorsals 
i'lightly  connected,  ventrals  very  small,  not  half  longer  than  eye;  jx*ctoral  rounded;  gillrakers  very 
small  and  short,  about  8  developed.  Color  dusky-brown,  fins  marked  with  blackish  and  usually  with 
a  narrow  pale  edge;  sides  generally  with  irregular  pale  spot*<;  back  and  head  usually  immaculate. 

West  Indies,  Pensacola  to  West  Africa  and  Brazil;  generally  common.  The  best  known  and  most 
widely  distributed  of  the  soap-fishes.  Though  not  obtained  by  us  in  Porto  Rico,  we  include  it  on  the 
authority  of  Poey. 

JabtnuiUo,  Parra,  Dif.  Piezas  Hist.  Nat.,  51,  pi.  24,  fig. 2, 1787,  Havana. 

Anthiassaponaceus  Bloch  <1(  Schneider,  Syst.Ichth., 810, 1801,  Havana;  after  Parra. 

JUiypticus  microps  Castlenau,  Anim.  Nouv.et  Rares,  6,1855,Bahia;  after  Pcrca  microp9  Brous8oiiet,  a  MS.  name/ 

RhypUrus  Mponarius,  Poey ,  Fauna  Puerto-Riquelia, 322, 1881 ;  Stahl,l.c.,76  and  162,1888. 

Ryplicu*  8apo7iaceu«,  Jordan  &  Evermann,  1.  c,  1232, 18%. 


Fig.  4.6.— Rypticus  bistrufpintus. 
118.  Bypticus  coriaceus  (Cope).     Bltuk  StHiih-Jinh. 

Head  3.3;  depth  3.5;  eye  5;  snout  5.8;  maxillary  2.4;  mandible  1.7;  interorbital  11.5;  st^ales  19- 
125-32;  D.  iii-25;  A.  15;  pectoral  1.5  in  head;  ventral  2.8;  caudal  1.3. 

Body  rather  elongate,  compressed,  Imck  little  elevate<l;  head  pointetl,  snout  small,  pointed; 
mouth  large,  somewhat  oblique,  maxillary  reaching  Ixjyond  orbit,  ita  fore  end  very  broad,  triangular; 
lower  jaw  strongly  projecting;  teeth  rather  strong;  interorbital  narrow;  preoi>ercular  spines  2,  the 
lower  the  larger;  opercle  with  2  obscure  spines,  jiartly  covered  with  skin,  the  lower  the  stronger; 
caudal  peduncle  compressed,  deep,  least  depth  2  in  head,  ite  leaat  width  about  0  in  its  depth.  Scales 
small,  more  or  less  embedded,  especially  on  na])e  and  cheeks.  Fins  all  rather  large;  dorsal  well 
separatecl,  s])ine8  short;  last  dorsal  rays  about  2  in  head;  last  anal  rays  al)out  2.75  in  head;  caudal 
niunde<l,  its  middle  rays  almut  1.5  in  head;  pectoral  broadly  rounded;  ventrals  short,  2  times  eye. 

Color,  plain  brown,  ciarkest  on  back;  under  parts  paler;  a  broad  white  line  from  tip  of  lower  lip 
to  <x!ciput;  vertical  fins  dark,  edges  black;  pectoral  with  some  dark;  ventrals  pale. 

Two  sjiecimens  obtaine<l,  one  4.75  inches  long,  at  Mayaguez,  and  one  5.5  inches  long  at  Hucares. 
Tliis  West  Indian  species  has  hitherto  been  known  only  from  St.  Martins  and  Jamaica. 

Oeutheraclis  coricuxu*  Ck>pe,  Trans.  A.mer.  Philos.  Soc,  1870,467,  St.  Martins. 
RupticuB  coriacew,  Jordan  <&  Evermann,  1.  c.,  1235, 1896. 

119.  Bypticus  bistrispinus  (Mitchill). 

Head  3;  depth  3.6;  eye  4.5;  snout  4.75;  maxillary  2.1;  mandible  1.8;  interorbital  7;  I),  ii,  26; 
A.  15.  Body  rather  slender,  depth  considerably  less  than  length  of  head;  head  compressed,  snout 
pointed;  mouth  large,  lower  jaw  strongly  projecting,  maxillary  reaching  posterior  border  of  orbit,  its 
exposed  portion  broadly  triangular;  interorbital  very  narrow;  3  strong,  distinct,  preopercular  spines, 
nearly  uniform  in  size,  middle  one  sometimes  slightly  the  largest;  opercle  with  3  flat  spines,  middle 
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one  largest;  opercle  ending  in  along  flap;  scales  very  minute,  cycloid;  entire  head  scaled;  lateral  line 
complete,  arched  above  pectoral;  dorsal  fin  continuous,  spinous  portion  continuous  with  soft  rays; 
second  dorsal  spine  longer  than  first,  about  equal  to  diameter  of  orbit;  last  dorsal  rays  longest,  about 
2.5  in  head;  anal  resembling  last  portion  of  dorsal,  its  longest  ray  2.5  in  head;  pectoral  broad  and 
rounded,  its  length  1.9  in  head;  ventrals  short,  scarcely  greater  than  orbit;  caudal  rounded. 

Color  in  alcohol:  Rich  brownish  or  olivaceous  above,  paler  below;  upper  half  of  head  to  level 
of  lower  part  of  eye  dark-brown;  lower  half  of  head  pale-yellowish,  usually  with  scattered  minute 
brown  specks;  tip  of  lower  jaw  brown;  pale  median  line  from  tip  of  snout  to  nuchal  r^on,  growing  less 
distinct  posteriorly;  whole  body,  and  usually  most  of  head,  covered  profusely  with  small  rich  brown 
spots,  largest  above  pectoral;  under  jaw,  throat,  and  breast  often  immaculate;  fins  usually  unspotted. 

South  Atlantic  coast  of  the  United  States  and  West  Indies,  usually  in  rather  deep  water;  known 
from  off  Charleston,  the  Bahamas,  Key  West,  Pensacola,  Cuba,  and  Porto  Rico,  and  occasionally  taken 
off  Newport,  Rhode  Island.  Nineteen  specimens  obtained  by  the  Porto  Rico  expedition  from  the 
vicinity  of  Culebra  Island,  some  dredged  in  12  to  15  fothoms,  others  found  in  shallow  water  about  the 
coral  reefs;  length  about  3  inches.  These  specimens  agree  fully  with  Mitchill's  original  description  of 
this  species  and  with  the  type  of  R.  pituitosus  Goode  &  Bean. 

Bodianu9  Matriapinus  Mitchill,  Amer.  Month.  Ma^.  and  Crit.  Rev.,  II,  Feb.,  1818, 247,  deep  water  in  Bahama  Straits. 
Rhyptiau  maculaJtut  Holbrook.  Ichth.  S.  Carolina,  ed.  1, 89, 1856,  and  ed.  2, 42, 1860,  Cape  Romain,  South  Carolina. 
Rhyplwus  pUuUosus  Goode  &  Bean,  Proc.  U.  S.  N.  M.  1879, 341,  Key  West,  Florida. 
Rypticui  bieirispinw,  Jordan  &  Evermann,  1.  c.,  1233. 1896. 

Family  XL! I.  LOBOTIDiE.     The  Triple-tails. 

This  family  is  thus  defined  by  Dr.  Gill : 

"Percoidea  with  an  oblong,  compressed  Ixxly,  equally  <leveloped  almve  and  below;  a  short  snout 
and  anterior  eyes;  edentulous  palate;  dorsal  and  anal  with  the  soft  portions  equal  and  opposite,  the 
former  preceded  by  a  much  larger  spinous  portion,  the  latter  with  3  spines;  vertebrae  24,  12  abdom- 
inal and  12  caudal,  the  fifth  to  eleventh  with  short  but  gradually  lengthening  parapophyses  projecting 
sideways  and  behind  downward,  and  the  twelfth  with  the  parapophyses  elongated,  converging  at 
their  extremities  and  fitting  into  a  groove  of  the  first  hsemal  spine,  the  costiferous  pita  excavated 
obliquely  in  the  developed  parapophyses,  and  gradually  ascending  forward  on  the  vertebrae,  and  finally 
on  the  neurapophyses;  the  skull  with  its  frontal  portion  broad,  expande<i  forwanl  and  outward,  and 
entering  into  the  posterior  borders  of  the  orbits,  which  are  advanced  far  forward;  the  postfrontals 
elongated  forward  and  underlying  the  frontals;  ethmoid  short,  decurved,  and  expanded  sideways." 

This  family  contains  a  single  sj)ecie8,  a  large  fish  closely  allied  to  the  Serranidx,  but  lacking 
vomerine  and  palatine  teeth,  and  with  the  fore  part  of  the  head  very  short.  Its  relations  are  decidedly 
with  the  Serranidss  and  not  with  the  Hxmulidse,  with  which  group,  however,  it  agrees  in  the  absence  of 
teeth  on  the  palate. 

Oenut  75.  L0B0TE8  Onvier. 

Body  oblong,  compressed,  and  elevate<l,  covered  with  moderate-sized,  weakly  ctenoid  scales; 
profile  of  head  concave,  snout  prominent;  mouth  moderate,  oblique,  with  thick  lips;  upper  jaw  very 
protractile,  the  lower  longer;  maxillary  without  supplemental  bone;  jaws  with  narrow  bands  of  villi- 
form  teeth,  in  front  of  which  is  a  row  of  larger  conical  teeth  directed  backward;  no  teeth  on  vomer  or 
palatines;  preorbital  narrower  than  eye;  preopercle  strongly  serrate.  Branchiostegals  6.  Dorsal  fin 
continuous,  with  12  spines,  which  may  be  depressed  into  a  shallow  groove;  ^ft  rays  of  dorsal  and  anal 
fins  elevated;  anal  spines  graduated;  bases  of  soft  dorsal  and  anal  thickened  and  scaly;  caudal  rounded. 
Air-bladder  present.     Pyloric  cseca  3. 

120.  Lobotes  siirinamensis  (Bloch).     ''Sama'';  FlasJier;  Triple-tail;  Dormeur. 

Head  2.8;  depth  2;  eye  6.5;  snout  4.1;  maxillary  2.8;  mandible  1.9;  interorbital  3.5;  D.  xi,  i, 
15;  A.  ill,  11;  pectoral  1.7;  ventral  1.4;  caudal  1.4;  scales  5-48-15. 

Resembling  the  serranoid  ^enxxs  Alphestes  in  form,  but  without  teeth  on  vomer  or  palatines;  scales 
large,  firm,  and  ctenoid;  anterior  profile  with  a  strong  concavity  at  occiput;  eye  small;  mouth  small, 


Digitized  by 


Google 


THE   FISHES   OV   PORTO   RICO. 


165 


lower  jaw  projecting;  teeth  in  a  narrow  villiform  band  in  each  jaw,  with  a  '•ingle  outer  row  of  enlaiiged 
conical  teeth;  preopercle  with  a  few  strong  spines,  those  at  angle  greatly  enlarged;  soft  dorsal  and  anal 
high,  nearly  &b  large  as  caudal,  the  3  fins  suggesting  a  3-lobed  tail,  whence  the  name  ^'  triple-tail.'' 

CJolor  in  life:  Body  greenish,  grayish,  and  yellowish,  more  or  less  mottled;  fins  mottled-grayish; 
soft  dorsal  and  anal  black-edged,  caudal  with  yellowish  margin,  black  inside;  ventral  pale,  with  black 
blotches;  branchioetegals  pale,  with  irregular  black  lines;  our  smaller  specimen  creamy-yellow,  overlaid 
with  dark-brown. 

A  fish  of  rather  sluggish  habits,  found  in  most  warm  seas;  north  on  our  coast  to  Cape  Cod; 
probably  not  uncommon  about  Porto  Rico;  not  recorded  from  Key  West,  though  known  from  the  St. 
Johns  and  Indian  rivers,  Pensacola  and  Tampa.  It  is  said  to  reach  a  length  of  3  feet  and  a  weight 
of  50  pounds,  and  is  regarded  as  a  very  good  food-fish.  The  collection  contains  two  young  examples, 
6.5  and  8  inches  in  length.  The  smaller  waa  taken  by  the  seine  at  the  mouth  of  the  Rio  Bayamon  at 
Palo  Seco,  in  water  very  nearly  fresh;  the  other  was  seined  in  San  Juan  Harbor  between  Palo  Seoo 
and  Cataflo. 

Uoloeentrus  mrittamengU  Bloch,  Ichth.,  pi.  243, 1790,  Surinam. 

BodUmus  Iriurus  Mitchill,  Trans.  Lit.  and  Phil.  Soc.,  1, 1815, 418,  Powles  Hocfk,  New  Jersey. 

ijoboUs  crate  Cu\ier  &  Valenciennes,  Hist.  Nat.  Poiss.,  V,  322, 1830,  Pondic.herry. 

Lobotof/arkharii  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  V,  324, 1830,  Malacca;  on  a  drawing  by  Major  Parkhar. 

LoboUg  mmnoltntus  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  V,  324, 1830,  Santo  Domingo. 

Lobotes  audorum  Oanther,  Cat.,  1, 338, 1859,  Cuba;  Calcutta;  China. 

Lobotes  Jturinamenms,  Poey,  Fauna  Puerto-Riq., 329, 1881;  Stahl,l.c.,77  and  163,1883;  Jordan  &  Evermann, I.e.,  1236, 1896. 


Fig.  47.— Lobotes  suHnamensis. 

Family  XLIII.  PRIACANTHIDi€.     The  Catalufas. 

Body  oblong  or  ovate,  compressed,  covered  with  small,  firm,  rough  scales;  all  parts  of  body  and 
head,  even  the  snout  and  maxillaries,  being  densely  scaly,  each  scale  with  a  more  or  less  developed 
plate  on  its  posterior  border,  most  developed  in  the  young.  Head  deep.  Mouth  large,  very  oblique, 
lower  jaw  prominent.  Villiform  teeth  on  jaws,  vomer,  and  palatines,  none  on  tongue.  Premax- 
ilUuies  protractile.  Maxillary  broad,  without  supplemental  bone,Tiot  slipping  under  the  very  narrow 
preorbital,  which  is  usually  serrate;  no  suborbital  stay  Eye  very  large,  forming  about  one-half  length 
of  side  of  head.  Posterior  nostril  long,  slit-like,  close  to  eye.  Preopercle  more  or  less  serrated, 
one  or  more  strong  spines  at  its  angle;  operculum  very  short,  ending  in  two  or  three  points  behind; 
no  barbels.  Gill-membranes  separate,  free  from  isthmus.  Pseudobranchiae  very  large,  extending 
along  whole  length  of  opercle.  Postorbital  part  of  head  very  short,  opercle  small.  Gills  4,  a  slit 
behind  the  fourth.     Gillrakers  long.     Branchiostegals  6.     Lateral  line  continuous,  not  extending  on 
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caudaL  Dorsal  fin  continuous,  x,  9  to  15,  spinee  depressible  in  a  groove;  anal  rays  iii,  9  to  15,  soft 
part  long,  similar  to  soft  dorsal,  spines  strong;  ventrals  very  large,  thoracic,  i,  5,  close  together,  in 
advance  of  base  of  pectoral,  joined  to  belly  by  a  membrane  which  incloses  a  groove;  no  axillary  process; 
spine  strong;  pectoral  small,  pointed,  not  symmetrical,  of  19  or  20  rays,  upper  longest;  caudal  fin 
truncate  or  lunate.  Spines  of  fins  generally  rough,  with  small  serrse.  Air-bladder  large.  Pyloric 
cseca  few.  Vertebrae  in  reduced  number,  9  or  10  +  13  =  22  or  23,  first  vertebrse  being  very  small  or 
absent;  transverse  process  beginning  on  seventh  (sixth)  vertebra,  last  two  precaudal  bridged  across; 
ribs  attached  to  transverse  processes;  epipleurals  absent  on  last  three  precaudal  vertebrae.  Supra- 
occipital  crest  very  low,  continued  forward  to  over  front  of  orbit,  where  it  is  joined  by  parietal  crests; 
processes  of  premaxillaries  moderate. 

Carnivorous  fishes  of  the  tropical  seas,  chiefly  in  deep  waters;  mostly  rose-colored  in  life. 

a.  Scales  very  small,  80  to  100  in  lateral  line;  body  oblong,  its  depth  not  half  its  length;  preopercle  with  a  flat  spine: 

dorsal  and  anal  each  with  12  to  16  soft  rays Pbiacanthds,  76 

oo.  Scales  large  and  very  rough,  35  to  50  in  lateral  line;  body  ovate,  its  depth  more  than  half  its  length;  preopercle 
without  spines;  dorsal  and  anal  each  with  9  to  11  soft  rays Pbjeui>opri acanthus 

Qenut  76.  PSXACAITTHUS  Cnvier. 

Scales  very  small,  80  to  100  in  lateral  line;  body  oblong,  more  than  twice  as  long  as  deep;  pre- 
opercle with  a  spine  at  angle;  interorbital  area  externally  transversely  convex,  cranium  itself  trans- 
versely concave,  elevation  being  formed  of  flesh;  a  conspicuous  foramen  in  interorbital  area;  lateral 
line  extending  upward  and  backward  from  upper  angle  of  gill-opening  toward  second  dorsal  spine, 
below  which  it  changes  its  course,  following  outline  of  back  to  end  of  dorsal  fin,  thence  direct  to  middle 
of  caudal;  anal  fin  rather  long,  its  rays  about  iii,  14;  dorsal  rays  about  x,  13. 

Species  rather  numerous,  in  the  tropical  seas. 

a.  Preopercular  spine  obsolete  or  nearly  so;  depth  about  equal  to  length  of  head;  dorsal  unspotted;  dorsal  rays  x,  14; 

anal  1 1 1, 15 arenattts,  121 

acL  Preopercular  spine  well  developed;  depth  of  body  greater  than  length  of  head;  dorsal  spotted;  dorsal  rays  x,  12  or 
X,  13,  anal  III,  13orU cruaUatus,l22 

121.  Triacanthus  arenatiui  (Cuvier  &  Valenciennes) .     ^^Toro'*;  **Ckmico";  CatcUufa. 

(Plate  16.) 

Head  3.25;  depth  2.8;  eye  2.7;  snout  3;  maxillary  2;  mandible  1.6;  interorbital  4.6;  D.  x,  14, 
rarely  13;  A.  in,  15,  rarely  16;  pectoral  1.9;  ventral  1.1;  caudal  1.2;  scales  about  94. 

Body  oblong-ovate,  compressed,  covered  with  small,  very  firm,  and  slightly  ctenoid  scales;  head 
almost  entirely  scaled;  eye  very  large;  mouth  extremely  oblique;  lower  jaw  strong  and  prominent; 
maxillary  very  broad  posteriorly,  reaching  slightly  beyond  front  of  eye;  opercle  and  angle  of  pre- 
opercle each  with  a  weak  flat  spine;  dorsal  spines  slightly  roughened;  caudal  sHghUy  lunate. 

Color  in  life:  Body  and  fins  nearly  everywhere  bright-red,  ventrals  and  caudal  deepest;  base  of 
pectoral  yellow;  ventral  spine  pale-blue,  rays  black-tipped,  most  of  membrane  dusky;  soft  dorsal  and 
anal  with  a  few  small  dusky  spots,  and  faintly  edged  with  dark;  caudal  distinctly  dark -edged;  upper 
edge  of  caudal  peduncle  dusky;  a  series  of  about  12  indistinct  dark  round  blotches  along  and  just  above 
lateral  line;  inside  of  mouth  red  behind;  iris  chiefly  bright-red,  a  narrow  yellow  circle  about  pupil. 

This  fish  occurs  in  the  tropical  Atlantic  south  to  Brazil,  occasionally  northward  in  the  Gulf  Stream 
to  Newport  and  Woods  Hole;  also  known  from  Jamaica,  Key  West,  and  Madeira;  probably  common 
about  Porto  Rico.  Our  collection  contains  six  examples,  6  to  12  inches  long,  from  Aguadilla,  Mayaguez, 
and  Arroyo.  It  does  not  usually  exceed  a  foot  or  15  inches  in  length,  but  is  a  food-fish  of  some 
importance.  Its  flesh  is  finn  and  flaky  and  of  good  flavor.  Nothing  is  known  as  to  its  game  qualities. 
The  brilliant  red  color  and  large  eye  make  this  a  very  striking  fish. 

Oalalu/a,  Parra,  Dif.Piezas  Hist.  Nat.,  pi.  20, 1787,  Havana. 

Priacanthus  arenatus  Cuvler  &  Valenciennes,  Hist.  Nat.  Polss.,  Ill,  97, 1829,  Brazil  and  Atlantic;  Jordan  &  Evermann, 

I.e.,  1237, 1896. 
Priacanthus  fulgena  Lowe,  Trans.  Zool.  Soc.  Lond.,  IT,  1839, 174,  Madeira. 
Priacanthut  catalvfa  Poey,  Proc.  Ac.  Nat.  Sci.  Phlla.  1863, 182,  Havana. 
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122.  PriacanthiLS  cruentatus  (Lao^pMe).     ''Ojon'*;  Catalufa;  ''Ojudo*';  Big-eye. 

Head  3;  depth  2.5;  eye  2.6;  snout  3.2;  maxillary  2;  mandible  1.6;  interorbital  3.7;  D.  x,  13; 
A.  Ill,  14;  pectoral  1.8;  ventral  1.4;  caudal  1.2;  scales  about  90.  Body  deeper  than  in  P.  arencUm.Sind 
ppeopercular  spine  stronger,  curved,  and  serrate. 

Color  in  life:  Body  silvery,  washed  with  rosy;  back  with  five  or  six  rosy,  saddle-like  blotches 
extending  on  sides  to  below  lateral  line;  under  parts  rosy;  vertical  fins  with  pale  bases,  brighter  out- 
wardly; caudal  black-edged;  pectoral  and  ventral  rosy,  ventral  black-tipped. 

This  fish  ranges  from  the  West  Indies  to  St.  Helena  and  the  Canaries,  and  is  known  from  Cuba, 
Jamaica,  and  Porto  Rico,  but  not  yet  recorded  from  the  United  States.  Probably  not  common  in 
Porto  Rico.  Our  collection  contains  but  a  single  specimen,  8  inches  long,  obtained  in  the  San  Juan 
market,  though  others  were  seen.  It  reaches  a  length  of  a  foot  or  more,  and  is  a  good  food-fish, 
common  in  the  Havana  market. 

Labrus  cruerUatus  Lac^p^e,  Hist.  Nat  Polss..  III.  522, 1800,  Martinique. 

PriactuUkua  eepetUanus  Deamarest,  Pram.  Dt^c.  Ichthy.,  9,  pi.  1, 1823,  Havana;  Poey,  Fauna  Puerto- Riquefia.  822, 1881 

Statu,  1.  c.,  76  and  162, 1883. 
PriacatUhus  cruentalus,  Stahl,  I.  c,  76  and  162. 1883;  Jordau  <&  Evermann,  1.  c,  1238, 1896. 

Family  XLIV    LUTIANIDiC.     The  Snappers. 

Body  oblong  or  more  or  less  elevated,  covered  with  moderate-sized  adherent  scales,  which  are 
more  or  less  strongly  ctenoid  or  ahnost  cycloid.  Lateral  line  well  developed,  concurrent  with  back, 
not  extending  on  caudal  fin.  Head  large,  crests  on  skull  usually  largely  developed.  No  suborbital 
stay;  mouth  moderate  or  large,  usually  terminal,  low,  and  horizontal.  Premaxillaries  moderately 
protractile,  their  spines  not  extending  to  occiput;  maxillary  long,  without  supplemental  bone,  for 
most  of  its  length  slipping  under  edge  of  preorbital,  which  forms  a  more  or  less  distinct  sheath,  its 
form  essentially  as  in  the  Serranidx;  teeth  various,  unequal,  and  sharp,  never  incisor-like,  some  of 
them  sometimes  molar;  vomer  and  palatines  usually  with  villiform  teeth,  these  sometimes  molar, 
sometimes  very  small,  sometimes  wanting;  lower  pharyngeals  separate;  gills  4,  a  slit  behind  fourth; 
pseudobranchise  large;  gillrakers  moderate  or  long,  slender;  gill-membranes  separate,  free  from  isth- 
mus. Preopercle  serrate  or  entire;  opercles  without  spines;  sides  of  head  usually  scaly.  Dorsal  fin 
single,  continuous,  or  deeply  notched,  sometimes  divided  into  two  fins,  spines  usually  strong,  depressible 
in  a  groove,  heteracanthous,  that  is,  alternating,  one  stronger  on  right  side,  other  on  left;  spines  10 
to  12  in  number.  Anal  fin  similar  to  soft  dorsal  and  with  3  spines;  ventral  fins  thoracic,  the  rays  i,  5, 
with  a  more  or  less  distinct  scale-like  appendage  at  base;  caudal  fin  usually  more  or  less  concave 
behind.  Air-bladder  present,  usually  simple.  Intestinal  canal  short.  Pyloric  caeca  few.  Vertebne 
osually  10  +  14  =  24.  No  distinct  tubercles  from  cranium  for  articulation  of  epipharyngeal  bones; 
enlarge<l  apophyses  for  articulation  of  palatine  and  preorbital  bones;  anterior  4  vertebrae  without 
parapophyses. 

The  Lutianidie  comprise  about  20  genera  and  some  250  species,  chiefly  inhabiting  shores  of  warm 
regions,  all  active,  carnivorous,  and  voracious,  and  all  valued  as  food.  The  group  is  closely  related  to 
the  Serranidse  on  the  one  hand  and  to  the  Hsemvlidx  on  the  other. 

Hoplopaorikje: 

a.  Vomer  with  teeth. 

6.  NoBtrila  near  together,  placed  just  before  eye,  anterior  not  tubular;  vomerine  teeth  villiform.  the  patch  A,  A.  or 
O-shaped;  teeth  in  jaws  all  acute;  no  incisors  or  molars. 

c.  Palatines  with  teeth;  teeth  in  jaws  strong,  more  or  less  unequal. 

LCTIANINJS: 

d.  Interorbital  area  not  flat  nor  separated  from  oocipital  region,  median  and  lateral  crests  procurrent  on  it,  and 

frontal  narrowed  forward;  dorsal  fln  oontlnuoos,  spines  not  separated  by  a  notch  from  soft  rays. 

e.  Prefontalu  with  articular  facets  arising  from  diverging  V-shaped  ridges:  basi-sphenoid  with  an  anterior  lobiform 

extension;  soft  dorsal  and  anal  scaly;  dorsal  spines  10  or  11  (in  American  species) ;  tongue  with  teeth  (at  least 

in  adult  examples). 
/.  FronUMXMiipital  crest  ceasing  anteriorly  far  from  front  of  frontal;  prefrontal  with  posterior  areas  impressed,  long, 

and  cribriform:  no  pterygoid  teeth;  caudal  fin  lunate  or  forked;  gillrakers  rather  few,  shortish. 
g.  Top  of  head  naked:  an  oblique  band  of  scales  on  each  side  of  nape;  parietal  crest  not  confluent  with  fronto-occip- 

ital  crest,  either  fading  away  anteriorly  or  running  into  ocular  rim;  preopercle  with  a  shallow  notch  or 

emargination  only NBOMiBNM,  77 
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XT.  Fron to-occipital  crest  continued  forward  along  top  of  bead  to  nearly  oppoBlte  nostrils;  prefrontals  with  posterior 

area  short,  excavated  above  and  in  front. 
h.  Oillrakers  long:  and  numerous,  about  25;  anal  rather  high,  its  rays  iii,  9;  pterygoid  teeth  present  (in  the  adult)  in 

a  narrow  band;  caudal  fin  very  deeply  forked Ocyubds,  78 

ee.  Prefrontals  with  articular  facets  developed  from  simple  tubercles  and  not  V-shaped;  basi-sphenoid  not  lobigerous; 

canines  small;  soft  rays  of  dorsal  10  or  11. 
t.  Prefrontals  with  posterior  areas  cribriform;  pterygoids  with  a  brocui  patch  of  teeth  (in  adult) ;  hyoid  bones  and 
tongue  with  teeth:  canines  very  small  or  obsolete;  dorsal  spines  12  (or  13);  soft  dorsal  and  anal  somewhat 

scaled;  top  of  head  scaled  to  before  middle  of  eye:  gillrakers  numerous Rhomboplitis,  79 

ii.  Prefrontals  with  posterior  areas  solid  and  somewhat  tumid;  pterygoids,  hyoid  bone,  and  tongue  toothless;  dorsal 

spines  10:  soft  dorsal  and  anal  scalel^s Apsilus 

£tkun£: 

dd,  Interorbital  area  flat,  separated  by  a  transverse  line  of  demarcation  from  occipital,  by  which  median  as  well  as 
lateral  crests  are  limited;  frontals  wide  in  front;  tongue  and  pterygoids  toothless;  soft  rays  of  dorsal  10  or  11. 
i.  Dorsal  fin  continuous;  frontals  not  cavernous;  supraorbital  margin  crenate;  pterotic  region  much  swollen  outward 
and  with  bones  thin  and  polished;  preorbital  moderate;  frontals  behind  with  funnel-shaped  foramina;  soft 

dorsal  and  anal  scaleless:  last  rays  of  dorsal  and  anal  produced Aprion 

jj.  Dorsal  nearly  or  quite  divided  into  two  iins  by  a  deep  notch:  eye  very  large;  preorbital  very  narrow. 
k.  Frontals  not  cavernous,  simply  normally  perforate;  supraorbital  margins  crenate;  prefrontals  behind,  with  funnel- 
shaped  foramina;  head  naked  above  and  on  snout;  soft  dorsal  and  anal  naked;  peritoneum  and  lining  of  gill- 
cavity  pale;  caudal  deeply  forked;  color  crimson Btbus.SO 

kk.  Frontals  cavernous  (like  those  of  Sciaenoids),  with  longitudinal,  osseous  bars,  leaving  interspaces  in  front  of 
transverse  ridge  and  on  each  side  near  front;  supraorbital  margins  smooth;  prefrontals  behind  with  simple 
foramina  for  olfactory  nervjs;  head  scaly  above  and  on  Jaws  and  snout;  soft  dorsal  and  anal  scaly  at  base;  peri- 
toneum and  lining  of  gill-cavity  black;  caudal  lunate.    Deep-water  species,  blackish-puri^e  in  color. . .  Vbrilus 

DENTICINiB: 

aa.  Vomer  and  palatines  toothless;   one  or  both  jaws  with  strong  canines;   no  molars;   preopercle  entire;  dorsal 
continuous. 
I.  Dorsal  spines  10;  scales  large,  50  in  lateral  line,  those  on  cheek  in  3  rows;  mouth  moderate,  jaws  subequal;  fins 
usually  with  filaments Nbmiptekus 

Oenut  77.  HE0MJEHI8  Oirard.     Snappan. 

Body  oblong,  compressed,  back  somewhat  elevated;  head  long,  naked  above,  except  for  a  broad 
oblique  band  of  scales  at  nape;  nostrils  normally  close  together,  neither  with  a  tube;  mouth  large,  jaws 
with  bands  of  villiform  teeth,  besides  which  is  usually  an  outer  series  of  larger  teeth  in  each  jaw,  and 
2  to  4  stronger  teeth  or  canines  in  front  of  upper  jaw;  vomer  with  villiform  teeth;  vilhform  teeth  on 
palatines;  usually  one  or  more  patches  of  teeth  on  tongue  in  the  adult;  no  molar  teeth;  no  teeth  on 
pterygoids;  preopercle  without  notch  or  with  a  shallow  emai^gination;  posterior  limb  of  preopercle 
finely  serrate;  gillrakers  rather  few,  shortish;  soft  rays  of  dorsal  and  anal  scaly  at  base;  dorsal  spines 
10  (rarely  11) ,  continuous  with  soft  rays;  caudal  lunate  or  forked;  anal  rays  7  to  9.  Interorbital  area 
not  flat  nor  separated  from  occipital  region,  median  and  lateral  crests  procurrent  on  it,  and  frontal 
narrowed  forward;  fronto-occipital  crest  ceasing  anteriorly  far  from  front  of  frontal,  usually  behind 
eye;  prefrontal  with  posterior  areas  impressed,  long  and  cribriform;  parietal  crest  not  confluent  with 
orbital  rim,  but  nearly  or  quite  joined  anteriorly  to  fronto-occipital  crest  (in  species  examined); 
prefrontals  with  articular  facets  arising  from  diverging  V-shaped  ridges;  basisphenoid  with  an  anterior 
lobiform  extension.    Vertebrae  10  + 14  =  24. 

We  follow  Jordan  &  Evermann  in  separating  the  American  pargos  or  snappers  from  the  Old  World 
genus  Lulianua  on  the  following  characters,  distinctive  so  far  as  known:  Parietal  crest  usually  confluent 
anteriorly  with  orbital  rim,  never  joined  anteriorly  to  fronto-occipital  crest;  top  of  head  naked;  a  more 
or  less  isolated  band  of  scales  extending  obliquely  on  each  side  of  nape;  notch  on  preopercle  for  rei*ep- 
tion  of  knob  of  interoperde  shallow  and  broad,  sometimes  obsolete,  otherwise  essentially  as  in  Lutianus. 
Species  very  numerous,  American;  active  predatory  fishes,  highly  valued  as  food. 
Among  the  food-fishes  of  Key  West  and  the  West  Indies  no  fewer  than  15  species  belong  to  this 
genus,  while  on  our  Pacific  coast  are  at  least  6  more  species,  and  all  of  them  are  excellent  for  foo<i. 
Most  of  the  species  reach  a  good  size  and  are  objects  of  important  fisheries, 
a.  Soft  dorsal  normally  with  14  rays,  rarely  with  13. 

6.  Anal  fin  rounded,  Its  middle  rays  less  than  half  length  of  head:  no  black  lateral  spot 

c  Developed  gillrakers  7  to  9,  usually  with  few  rudiments,  if  any;  preorbital  deep;  caudal  lunate.  Shallow-water 
species,  olivaceous  in  color,  more  or  less  marked  by  crossbands  when  young,  often  with  a  blue  streak  along 
preorbital. 
d.  Vomerine  teeth  forming  a  A  or  /^  shaped  patch,  backward  prolongation  on  median  line  very  short  or  wanting; 
scales  above  lateral  line  in  oblique  series,  which  are  not  throughout  parallel  with  it;  body  comparatively 
elongate,  depth  3  to  3.5  in  length,  upper  and  lower  canines  very  strong,  lower  considerably  stronger  than  in 
other  species;  mouth  very  large;  vertical  fins  dusky;  sise  very  large. 
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t.  Maxillary  2.29  In  head;  preorbital  4.75  in  head;  maxillary  reaching  past  middle  of  eye,  about  2.88  in  head;  usually  a 

black  spot  or  shade  at  base  of  pectoral;  head  2.75;  depth  3;  D.  x,  14;  A.  in,  8;  scales  7-50-12 cyanoptams,  123 

(id.  Vomerine  teeth  forming  an  anchor-shaped  patch,  with  a  distinct  backward  prolongation  on  median  line;  second 

anal  spine  little,  if  any,  shorter  than  third:  upper  canines  strong,  lower  moderate  or  small. 
/.  Scales  above  lateral  line  arranged  in  series  which  are  not  throughout  parallel  with  lateral  line,  being  oblique  and 

irregular,  at  least  below  second  dorsal. 
ff.  Body  comparatively  elongate,  depth  2.75  to  3  in  length;  mouth  large,  maxillary  2.5  in  head;  scales  7  in  an  oblique 

series  between  dorsal  and  lateral  line;  pectoral  short,  not  two-thirds  length  of  head;  soft  dorsal,  anal,  and 

caudal  blackish,  tinged  with  wine-color,  always  becoming  dusky  in  spirits griseut,  124 

gg.  Body  comparatively  deep,  depth  about  2.5  in  length;  snout  long  and  pointed;  mouth  rather  small,  maxillary  about 

3  in  head;  pectoral  long,  more  than  two-thirds  length  of  head;  soft  dorsal,  anal,  and  caudal  orange  or  yellow, 

becoming  pale  in  spirits. 
h.  Scales  moderate,  about  9  in  an  oblique  series  from  first  dorsal  to  lateral  line,  about  55  vertical  series  above  lateral 

line  between  gill-opening  and  base  of  caudal;  lateral  line  with  more  than  45  pores;  a  whitish  area  below  eye: 

blue  streak  along  suborbital  region  usually  not  disappearing  with  age;  8cales&-56-15 Jocu,  125 

kh.  Scales  unusually  large,  5  or  6  in  an  oblique  series  from  first  dorsal  to  lateral  line,  about45  vertical  series  above  lateral 

line  between  gill-opening  and  base  of  caudal;  lateral  line  with  fewer  than  40  pores;  blue  streak  on  suborbital 

region  not  permanent;  scales  &-44-13 apodut,  126 

(T.  Developed  gillrakers  more  numerous,  about  10,  with  several  rudiments  before  them  (in  N.  buccaneUa;  not  examined 

in  N.  lutjanoideg) . 
t.  Caudal  deeply  forked;  mouth  small,  maxillary  reaching  posterior  nostril;  preopercle  slightly  notched,  little 

serrate;  canines  strong;  tongue  with  teeth;  soft  dorsal  and  anal  rounded;  p>ectoral  pointed,  4.5  in  total  length. 

Color  brownish-green,  with  6  brown  crossbands;  a  broad  greenish  stripe  from  opercle  to  base  of  caudal.    D.  x, 

14;  A.  in,  8 ItUjanoidet 

U,  Caudal  moderately  forked;  mouth  large,  maxillary  reaching  anterior  edge  of  eye,  2.6  in  head;  preopercle  serrate, 

serree  strong  on  angle;  canines  medium;  vomerine  teeth  in  an  anchor-shaped  patch;  eye  large;  the  base  and 

axil  of  pectoral  with  a  Jet-black  blotch;  scales  moderate,  about  8  oblique  series  from  the  lateral  line  to  flnit 

dorsal  spine,  about  63  vertical  rows  above  lateral  line;  second  anal  spine  long,  about  2.66  in  head.    Color 

crimson;  caudal  peduncle  and  caudal  fin  largely  yellow;  Iris  orange-red;  no  lateral  blotch.    Head  2.5;  depth 

2.8:  D.  X,  14;  A.  Ill,  8;  scales  8-63-15 bueeaneUa 

bb.  Anal  fin  angulated,  its  median  rays  produced,  longest  in  adult,  at  least  half  head;  body  rather  robust;  upper  canines 

rather  long;  lower  small.    Color  more  or  less  red,  young  with  a  black  lateral  blotch. 
j.  Scales  above  lateral  line  arranged  in  series,  which  are  not  throughout  parallel  with  it;  side  with  a  black  blotch, 

which  usually  disappears  with  age;  anal  fin  bright  red. 
it.  Teeth  on  vomer  in  an  anchor-shaped  patch,  with  a  median  backward  prolongation:  lingual  teeth  well  developed; 

maxillary  reaching  edge  of  pupil,  2.5  in  head;  caudal  edged  with  black. 
/.  Iris  golden-yellow  In  life.    Scales  rather  small,  9-72-10,  about  60  pores  in  lateral  line;  body  rather  slender,  depth  2.5 

in  length;  second  anal  spine  about  3^  in  head;  gillrakers  9  below  angle;  eye  large,  4.75  in  head  in  adult; 

preorbital  5.75  in  head.    Color  bright  rose-red,  with  golden  streaks rimntt«,127 

U,  Iris  rose-red.    Scales  rather  large,  8-60-14;  body  robust,  depth  2.6  in  length;  second  anal  spine  about  4  in  head; 

gillrakers  about  8  below  angle.    Color  rose-red,  nearly  uniform;  size  large aya,  128 

kk.  Teeth  in  vomer  in  a  A-shaped  patch,  without  distinct  prolongation  on  median  line;  lingual  teeth  very  few  or  none; 

maxillary  reaching  edge  of  eye,  2.7  in  head anaUtt,  129 

aa.  Soft  dorsal  vdth  12  rays  (rarely  13);  body  oblong,  the  back  not  greatly  elevated;  upper  canines  moderate,  lower 

small  or  obsolete;  scales  above  lateral  line  in  very  oblique  series;  anal  fin  low,  its  outline  rounded, 
m.  Mouth  moderate;  maxillary  2.6  to  2.75  in  head. 

n.  Caudal  not  deeply  forked;  gillrakers  rather  few  (8  or  9  besides  rudiments). 
o.  Pectoral  short,  1.66  in  head;  teeth  on  vomer  in  an  anchor-shaped  patch.    Color  olivaceous,  no  black  lateral  blotch; 

lower  Jaw  included.    Head  2.75;  depth  3;  D.  x,  12;  A.  in, 8;  scales  8-51-x.     {HyhTi^^ffrisem  +  synoffrist). 

brachypterus 
oo.  Pectoral  long,  more  than  two-thirds  length  of  head;  color  chiefly  red;  a  large  black  lateral  blotch;  lower  Jaw 

slightly  projecting, 
p.  Vomer  with  teeth  in  a  A  or >^  shaped  patch,  the  prolongation  on  median  line  short. 

q.  Eye  large,  4.75  in  head;  back  greatly  elevated;  pectoral  long,  1.25  in  head megalophtfuUmua,  130 

qq.  Eyesmaller,5inhead;  back  less  elevated;  pectoral  shorter,  1.5  in  head gynagris.l^l 

•n.  Caudal  deeply  forked;  gillrakers  rather  numerous,  about  10  on  lower  part  of  anterior  arch;  teeth  on  vomer  in  an 

anchor-shaped  patch;  body  rather  elongate,  compressed;  lower  jaw  projecting  or  not;  eye  small;  scales  small; 

lateral  line  with  about  50 pores;  anal  spines  graduated.   Color  reddish,  with  horizontal  yellow  streaks;  no  black 

lateral  blotch.    Head  8;  depth  8;  D.  x,  13;  A.  in,  9;  scales  9-53-15 ambiguus 

MM.  Mouth  large;  maxillary  2.4 in  head;  teeth  on  vomer  in  an  anchornshaped  patch mahogoni,lS2 

123.  NeomsBnis  cyanopterus  (Cuvier  &  Valenciennes) .     Cubera. 

Head  2.75;  depth  3;  eye  rather  small,  5.66  in  head;  D.  x,  14;  A.  in,  8;  scales  (6)  7-50-12,  50  pores. 
Body  elongate,  rather  robust,  back  little  elevated;  profile  from  snout  to  nape  nearly  straight;  snout 
ktt^,  thick,  rather  acute  in  profile,  3  in  head;  interorbital  space  flattish  or  gently  convex,  6.25  in  head; 
occipital  keel  low;  preorbital  broad,  4.66  in  head;  mouth  very  large;  maxillary  reaching  middle  of- eye, 
2^  in  head.     Canine  teeth  laiger  than  in  any  other  of  the  genus,  especially  those  in  lower  jaw;  upper 
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jaw  with  a  narrow  band  of  villifonn  teeth,  outside  of  which  is  a  seriefl  of  strong,  sharp  teeth;  4  canines 
in  front,  2  of  them  very  long  and  strong,  their  length  two-thirds  diameter  of  eye;  lower  jaw  with  5  or  6 
very  strong  canine-like  teeth  on  each  side,  lai>i;e8t  little  smaller  than  canines  of  upper  jaw;  a  few  villifonn 
teeth  in  front  of  jaw;  tongue  with  a  large  oblanceolate  patch  of  teeth,  pointed  behind,  its  length  about 
twice  its  greatest  width;  vomer  with  a  A-shaped  patch  of  teeth,  usually  without  backward  prolongation 
on  median  line,  but  sometimes  with  a  short  median  prolongation  (/T\  -shaped) ,  its  length  always  leas 
than  width  of  patch  in  front;  pterygoid  and  hyoid  bones  without  teeth.  Gill  rakers  rather  short  and 
thick,  about  one-third  length  of  diameter  of  eye,  about  8  on  lower  arch ;  no  rudiments.  Preopercle  with 
posterior  margin  nearly  vertical,  emargination  broad  and  shallow,  the  edge  finely  serrate  above,  teeth 
coarser  just  above  angle,  lower  limb  almost  entire.  Scales  rather  laige,  loosely  attached;  cheek  with 
about  8  rows,  1  row  on  interopercle,  1  row  on  subopercle,  and  about  7  on  opercle;  temporal  region 
with  about  2  rows  of  lai^  scales;  tubes  of  lateral  line  simple;  base  of  soft  dorsal  and  anal  sody.  Dorsal 
spines  rather  strong,  outline  of  fin  gently  convex,  fourth  spine  longest,  3.25  in  head;  tenth  spine,  6  in 
head;  anal  spines  strong,  second  spine  stronger,  slightly  shorter  than  third,  which  is  5  in  head;  caudal 
little  forked;  pectoral  about  1.4  in  head. 

Color,  dusky -gray,  paler,  below,  belly  sometimes  tinged  with  reddish;  membranes  of  dorsal,  anal, 
and  caudal  grayish-black,  anal  and  soft  dorsal  especially  blackish;  ventrals  blackish  at  tip;  pectoral 
plain  olivaceous,  base  and  inner  margin  dusky;  head  dusky  above,  without  markings. 

This  fish  attains  a  length  of  2  to  4  feet;  the  speirimen  described  (from  Cuba)  measured  17}  inches. 
It  is  found  in  the  West  Indies  and  south  to  Brazil,  and  is  rather  common.  It  is  a  large,  coarse  fish, 
regarded  as  unwholesome  by  fishermen,  but  probably  without  sufficient  cause.  It  is  recorded  by 
Cuvier  &  Valenciennes  and  by  Poey  from  Porto  Rico;  not  seen  there  by  us. 

Meaoprion  cyanoptenu  Cuvier  &  Valenciennes,  Hist.  Nat.  Polss.,  II,  472, 1828,  Brazil. 
f  Mesoprion  pargua  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  II,  473, 1828,  Porto  Rico. 
Lutjanu8  deniattu  A.  Dum^ril,  in  Vaillant  &  Bocourt,  Mias.  Soi.  au  Mex.,  125,  1881,  Brazil. 
Lutjanua  pargun,  Poey,  Fauna  Puerto-Riquefia,  320,  1881. 
Ncomsenis  cyanoptertu,  Jordan  &  Evermann,  1.  c,  1254, 1898. 

124.  NeomsBnis  grriseua  (Linneeus).     Gray  Snapper;  ^fangr  ore  Snapper;  CaheUeroU;  ^^  Pargo  Ptieto.^* 

(Plate  17.) 

Head  2.75;  depth  2.87  to  3.25;  D.  x,  14;  A.  in,  8;  scales  (6)  7-50-12,  47  pores.  Body  com- 
paratively elongate,  back  not  strongly  compressed,  little  elevated;  profile  almost  straight  from  snout 
to  nape,  thence  gently  convex.  Snout  rather  pointecl,  3  in  head.  Eye  rather  small,  4.66  in  head. 
Interorbital  space  gently  convex,  6  in  head;  occipital  keel  little  prominent;  preorbital  rather  broad, 

5.5  to  6.5  in  head.  Mouth  large;  jaws  subequal;  maxillary  reaching  front  of  pupil,  2.6  in  head; 
upper  jaw  with  a  narrow  band  of  villifonn  teeth,- outside  of  which  is  a  single  series  of  enlarged  teeth; 
4  canines  in  front  of  upper  jaw,  2  of  them  quite  large — one-third  diameter  of  eye;  lower  jaw  with  a 
very  narrow  band  of  villiform  teeth  in  front  of  jaw  only;  outside  of  these  a  single  n)w  of  teeth  lai^f^r 
than  outer  teeth  of  upper  jaw,  l)ecoming  canine-like  in  adult;  tongue  with  an  oval  patch  of  teeth,  itB 
width  about  half  it«  length;  vomer  with  an  arrow-shai)e<l  patch  of  teeth,  with  backward  prolongation 
on  median  line,  its  length  about  twice  its  wi<lth  in  front.  Gillrakers  rather  short  and  thick,  their 
length  about  one-third  diameter  of  eye,  about  8  on  lower  arch,  with  no  rudimentar>'  ones  before  them. 
Preopercle  with  its  posterior  margin  nearly  vertical,  with  rather  broad  and  deep  emai^gination ;  pre- 
opercle finely  serrate  above,  teeth  coarser  at  angle.  Si'ales  c<)mparatively  large,  rows  in  horizontal 
series  below  lateral  line,  those  above  running  jmrallel  with  lateral  line  until  below  soft  dorsal,  where 
they  become  slightly  irregular  and  oblique;  7  rows  of  scales  on  cheek;  an  embedded  row  on  inter- 
opercle; 1  row  on  subopercle,  and  7  on  opercle;  temporal  region  with  about  3  rows  of  large  scales; 
top  of  head,  snout,  and  jaws  naketl;  base  of  soft  dorsal  and  anal  wmly;  tubes  of  lateral  line  brancheil. 
Dorsal  spines  rather  strong,  the  outline  of  fin  gently  convex;  fourth  spine  longest,  2.5  in  head,  tenth 
spine  4  in  head;  margin  of  soft  dorsal  rounded;  ninth  and  tenth  rays  longest,  1.33  length  of  first,  and 

1.6  last  ray,  2.5  in  head;  caudal  emarginate,  upper  lobe  longest,  1.33  length  of  middle  rays,  which  are 
1.75  in  head;  anal  fin  high,  \\»  margin  slightly  angulate,  middle  rays  longest,  2  times  length  of  last  ray, 
2.16  in  head,  first  ray  reaching  almost  to  tip  of  last  ray,  when  the  fin  is  depressed;  second  anal  spine 
a^  long  or  slightly  longer  and  stronger  than  third,  3.25  to  4  in  head;  ventrals  1.76  in  head;  pectoral 
shortish,  scarcely  reaching  vent,  1.57  in  head. 
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Color  in  life:  Very  dark  green  above,  middle  part  of  each  scale  brasey-black,  its  edge  broadly 
pearly- whitish;  below  lateral  line  the  duskiness  of  middle  of  scale  passes  into  brassy,  and  below  into 
bright  coppery,  belly  and  lower  parts  of  head  being  more  or  less  distinctly  bright  coppery-red;  lower  jaw 
grayish;  no  blue  stripe  below  eye,  except  in  very  young;  top  of  head  blackish-olive;  dorsal  blackish, 
its  margin  darker  and  tinged  with  maroon-red;  soft  dorsal  dusky,  anteriorly  slightly  edged  with  whitish; 
caudal  violaceous  or  maroon-black;  anal  wine-color,  edged  with  whitish;  pectoral  pale  flesh-color; 
ventrals  whitish,  faintly  marked  with  reddish.  Young  with  a  blackish  band  from  snout  through  eye 
to  nape,  very  distinct  in  life;  a  blue  streak  below  eye;  spinous  dorsal  with  a  dark  maroon-colored 
band  along  edge.  An  example,  10.5  inches  long,  from  the  San  Juan  market,  was  brownish-red  on  body; 
blue  suborbital  streak  quite  distinct  and  continuous;  two  blue  streaks  below  and  forward  from  eye,  only 
one  on  right  side;  apparently  a  deep-water  example.  Fishes  from  deep  water  are  much  redder  than 
thoee  taken  near  shore.     In  no  case  is  the  caudal  yellowish  or  of  any  pale  shade. 

The  above  description  chiefly  from  a  specimen  11  inches  long  from  Key  West  but  verified  on 
specimens  from  Porto  Rico.    The  variations  in  proportional  measurements  are  not  great. 

Found  in  the  West  Indies  and  ranging  from  New  Jersey  to  Brazil;  very  common  along  our  South 
Atlantic  and  Gulf  coasts,  occasionally  straying  northward  as  far  as  New  Jersey,  being  the  northernmost 
in  its  range  of  any  member  of  the  genus  in  the  Atlantic;  everywhere  generally  known  as  gray  snapper. 
In  Florida  and  the  Bahamas,  where  the  coasts  are  lined  by  mangrove  bushes,  among  which  the  young 
of  this  species  abound,  the  name  mangrove  snapper  comes  into  use.  It  inhabits  water  of  varying  depths, 
lar^  specimens  being  often  found  near  the  shore,  while  others  may  be  taken  in  waters  of  considerable 
depth  in  company  with  Neomssrm  aya.  These  latter  individuals  are  much  redder  than  those  found  in 
flhoal  water;  their  general  color  is  paler  and  the  body  is  a  trifle  less  elongate;  such  correspond  to  the 
form  named  LxUjanus  steamsi. 

All  the  snappers  are  game-fishes  of  considerable  importance,  and  the  gray  snapper  is  one  of  the 
best.  Its  abundance  and  wide  distribution,  the  ease  with  which  it  can  be  found  at  all  seasons,  together 
witti  the  readiness  and  vigor  with  which  it  takes  the  hook  and  the  fairly  good  fight  which  it  makes, 
should  cause  this  fish  to  be  much  sought  after  by  anglers  who  visit  our  southern  and  tropical  waters. 

In  Indian  River,  Florida,  the  mangrove  snapper  is  regarded  as  a  very  good  food-fish  and  is  of 
considerable  commercial  importance,  its  average  weight  being  about  2  pounds,  the  maximum  about 
6  or  7  pounds.  At  Key  West,  where  it  is  the  most  abundant  of  the  snappers,  it  attains  a  length  of  3 
feet  and  a  weight  of  18  pounds,  though  the  average  of  those  caught  is  5  pounds  or  less.  Here  it  is 
usually  called  gray  snapper  and  is  regarded  as  a  warm-water  fish,  being  most  plentiful  in  shallow 
water  in  summer,  but  retiring  to  deeper  water  during  winter,  and  always  running  in  schools;  it  is  said 
to  spawn  in  July  and  August,  usually  on  the  shoals,  the  ^gs  being  nonadhesive  and  separating  from 
each  other  at  spawning;  it  is  caught  with  hook  and  line,  sardines  and  pilchard  being  the  usual  bait. 

About  Porto  Rico  this  is  an  important  food-fish  and  is  known  as  "pargo  prieto.'*  Specimens 
are  in  the  collection  from  San  Juan  market,  Puerto  Real,  Arroyo,  and  Isabel  Segunda,  and  one  from 
San  Geronimo.  It  was  one  of  the  most  common  species  in  the  San  Juan  market  and  was  seen  in  all 
the  other  markets  of  the  island.    The  largest  seen  weighed  about  6  pounds. 

Turdujt pinnis  branc/naI3m9  carens  (mangrove  snapper) ,  Catesby,  Hist.  Carolina,  pi.  9, 1743,  Bahania8. 

ntbaUerote,  Parra,  Descr.  Dlf.  Piezas,  Hist.  Nat.,  pi.  25,  fig.  1, 1787.  Havana. 

Labrus  griaeua  Linnsus,  Syst.  Nat.,  ed.  X,  283, 1758,  Bahamas;  after  Catesby. 

Spama  tHmcaiUhu*  Bloch,  Ichthyol.,  pi.  279, 1791,  Martinique;  on  a  drawing  by  Plumier. 

Afdhia*  eabaUerote  Bloch  &  Schneider,  Syst.  Ichth.,  310, 1801,  Cuba;  after  Parra. 

BodictnuB  vivcmet  Lae<5p6de,  Hist.  Nat.  Polss.,  IV,  pi.  4,  flg.  3, 1808,  Martinique;  on  a  drawing  By  Plumier.  , 

Meaoprion  griaeus  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  II,  469, 1828,  Santo  Domingo;  not  after  Linnseus. 

Ijobota  emarffiwUus  Baird  &  Glrard,  9th  Smith.  Kept.  1855, 332,  Beesley  Point,  N.  J. 

iM^janm  steamH  Ooode  &  Bean,  Proc.  U.  S.  N.  M.  1878, 179,  Pensacola,  Fla. 

2<irmMt7nts  griaeus,  Jordan  &  Evermann, I.e.,  1255, 1896. 

125.  NeomsBnis  jocu  (Bloch  &  Schneider).     ^^  Par  go  Colorado  *\'  Dog  Snapper;  Jocu, 

(Plate  18.) 

Head  2.57;  depth  2.57;  eye  4.75;  snout  2S\  maxillary  2.57;  mandihle  5;  interorbital  5.5;  D.  x, 
13;  A.  Ill,  8;  scales  8-50-16,  about  45  pores.  Body  comparatively  deep  and  compressed,  back  elevated; 
profile  Bteep  and  almost  straight  from  snout  to  nape,  thence  little  convex;  snout  rather  long  and 
pmnted;  eye  moderate;  interorbital  space  narrow,  gently  convex;  occipital  keel  moderate;  preorbital 
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broad,  4.33  in  head;  mouth  rather  large,  jaws  subequal;  maxillary  reaching  front  of  orbit;  upper  jaw 
with  a  narrow  band  of  villiform  teeth,  outside  of  which  is  a  single  series  of  larger  teeth;  4  canines  in 
front  of  upper  jaw,  2  of  them  very  large,  almost  equaling  in  length  diameter  of  pupil;  lower  jaw  with 
a  narrow  villiform  band  in  front  only,  and  a  series  of  larger  teeth  outside,  largest  on  side  of  jaw  almost 
canine-like;  tongue  with  a  single  large  oval  patch  of  teeth,  its  length  more  than  twice  its  width;  teeth 
on  vomer  forming  a  broadly  arrow-shaped  patch  with  backward  prolongation  on  median  line  twice 
length  of  width  of  anterior  part.  Gillrakers  rather  short  and  thick,  longest  about  one-fourth  diameter 
of  eye,  about  9  on  lower  part  of  arch,  with  no  rudiments  in  front  of  them.  Preopercle  with  its  posterior 
margin  slanting  obliquely  downward  and  forward,  emargination  very  broad  and  shallow;  preopercle 
finely  serrate  above,  teeth  coarser  at  angle,  which  is  not  salient.  Scales  moderate,  smaller  than  in 
N.  griseus  or  N.  apodunj  in  nearly  horizontal  series  below,  and  obliquely  upward  and  backward  above 
lateral  line;  about  7  or  8  rows  of  scales  on  cheek;  1  row  on  interopercle,  1  on  subopercle,  and  7  on 
opercle;  about  3  rows  of  large  scales  on  temporal  r^on;  top  of  head,  snout,  and  jaws  naked;  tubes  of 
lateral  line  branched;  bases  of  soft  dorsal  and  anal  scaly;  dorsal  spines  rather  strong,  outline  of  fin 
evenly  curved,  fourth  and  fifth  spines  longest,  2.6  in  bead;  tenth  spine  4  in  head;  margin  of  soft  dorsal 
convex,  middle  rays  longest,  2.83  in  head;  caudal  little  forked,  upper  lobe  longest^  1.4  length  of  middle 
rays,  1.6  in  head;  mai^n  of  anal  well  rounded,  middle  rays  about  twice  length  of  last  ray;  first  ray 
reaching  nearly  to  tip  of  last  ray  when  fin  is  depressed;  pectoral  slightly  falcate,  reaching  almoet  to 
front  of  anal,  1.33  in  head;  anal  spines  strong,  second  rather  longest  and  strongt^st,  not  always  reaching 
past  tip  of  third,  3.4  in  head. 

Color  cf  adult  in  life:  Olivaceous  above,  paler  below,  much  flushed,  so  that  the  general  hae  is 
everywhere  coppery-red;  sides  of  body  with  numerous  narrow  crossbars,  rather  faint,  the  light  and 
dark  of  about  equal  width,  or  the  pale  narrower;  scales  of  upper  parts  mesially  bronzed;  head  coppery; 
especially  above;  broad  whitish  area  from  eye  to  angle  of  mouth,  becoming  rosy  in  spirits;  an  irr^ular 
line  of  small  round  or  oblong  spots  below  the  eye,  from  snout  to  angle  of  opercle;  soft  fins  all  plain 
light  brick-red,  anal  somewhat  orange,  caudal  more  or  less  yellowish;  spinous  dorsal  with  a  light 
orange  band  at  base  and  edge,  middle  pearly ;  blue  stripe  below  eye  persisting  longer  than  in  any  of  the 
other  species  which  possess  it.  Young,  in  life:  Greenish-olive,  head  and  breast  flushed  with  bright 
coppery-red ;  base  of  each  scale  bright  orange-yellow,  this  color  more  extensive  than  dark  ground-color, 
Fo  that  the  general  hue  cf  body,  especially  below  and  posteriorly,  is  rich  golden-yellow;  dusky  spot 
on  top  of  head;  temporal  region  with  a  dusky  shade;  an  undulating  blue  stripe  below  eye  from  snout  to 
angle  of  opercle;  a  similar  fainter  streak  below  it;  pectoral  pale-red  or  light-orange;  ventrals  orange; 
other  fins  rich  golden-yellow,  front  of  anal  and  edge  of  spinous  dorsal  rich,  clear,  brightrorange. 

The  above  description  based  upon  specimens  10  and  12  inches  long.  The  dog  snapper  bears 
some  resemblance  to  the  gray  snapper,  but  is  not  quite  so  trim  a  fish,  as  may  be  seen  by  comparing 
plates  17  and  18.     The  body  color  is  similar,  but  the  fins  are  colored  very  differently. 

This  excellent  food-fish  is  known  from  the  West  Indies  south  to  Bahia  and  north  to  Florida 
Keys,  occasionally  straying  north  in  the  Gulf  Stream  to  Woods  Hole.  It  attains  a  weight  of  about  20 
pounds,  though  the  individuals  usually  seen  are  much  smaller.  At  Key  West  it  occurs  in  greatest 
numbers  during  fall  and  winter,  but  is  not  very  common  at  any  time;  nor  does  it  seem  to  be  abundant 
in  Porto  Rico.  A  good  many  were  seen  in  the  market  at  San  Juan  where  four,  from  10  to  15  inches 
long,  were  obtained.  Specimens  were  secured  alFO  at  Palo  Seco  and  Vieques  Island.  Our  notes  make 
no  mention  of  it  as  having  been  seen  elsewhere  about  the  island. 

Jocu^  Parra,  Descr.  Dif.  Piezas,  Hiat.  Nat.,  I,  pi.  26,  fig.  2, 1787,  Cuba. 

ArUhiasJocu  Bloch  &  Schneider,  Syst.  Ichth.,  310, 1801,  Cuba;  after  Parra. 

Mesoprion  liiura  Cuvier  &  Valenciennes  Hi»t.  Nat.  Poise.,  II,  467, 1828,  Cayenne;  St.  Thomas. 

NeomsenUjocH,  Jordan  &  Evermann,  1.  c,  1267, 1898. 

1 26 .  Neomadnis  apodus  ( Wal  baum ) .     *  *  Pargo  Amarilln ' ' ;  Schoolmaster;  Caju 

(PlJkTK  19.) 

Head  2.5;  depth  2.83;  eye  4.33;  snout  2.67;  maxillary  2.67;  interorbital  4.83:  preorbital  4.83; 
D.  X,  14;  A.  Ill,  8;  scales  5-42  to  45-13,  about  36  pores.  Body  comparatively  deep,  moderately 
compressed,  back  considerably  elevated;  profile  almost  straight  from  snout  to  nape,  nuchal  region 
rather  convex;  snout  unusually  long  and  pointed,  its  outline  before  eye  a  little  depressed,  its  length 
2.71  in  head;  eye  moderate,  4.33  in  head;  interorbital  space  fiattish  or  gently  convex.  5.5  in  hc^; 
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month  large,  maxillary  reaching  front  of  orbit,  2.6  in  head;  upper  jaw  with  a  narrow  band  of  villiform 
teeth,  outside  of  which  is  a  single  series  of  lai^r  teeth;  4  canines  in  front  of  upper  jaw,  one  of  them 
on  each  side  very  laige,  almost  as  long  as  pupil;  lower  jaw  with  a  narrow  villiform  band  in  front  only, 
and  an  enlarged  series  outside,  these  largest  on  side  of  jaw,  where  some  of  them  are  somewhat  canine- 
like; tongue  with  a  single  large  oval  patch  of  teeth,  its  length  more  than  twice  its  width;  teeth  on 
vomer  forming  an  arrow-shaped  patch  with  backward  prolongation  on  median  line,  length  of  which 
\s  twice  the  width  of  arrow-patch  in  front.  Gillrakers  rather  short  and  thick,  longest  about  one-third 
diameter  of  eye,  about  9  on  lower  part  of  arch.  Preopercle  with  its  posterior  maigin  directed  somewhat 
obliquely  forward,  usually  very  weakly  emarginate,  finely  serrate  above,  almost  entire  at  angle.  Scales 
large,  decidedly  larger  than  in  N.jocu;  series  below  lateral  line  almost  horizontal;  those  above  in  rows 
parallel  with  lateral  line,  these  becoming  more  or  less  irregular  posteriorly  and  extending  upward  and 
backward  below  soft  dorsal;  about  7  rows  of  scales  on  cheek,  1  row  on  interopercle,  1  on  subopercle, 
and  7  on  opercle;  temporal  r^on  with  a  few  large  scales  in  about  2  rows;  base  of  soft  dorsal  and  anal 
Kaly;  tubes  of  lateral  line  each  with  4  or  5  branches.  Dorsal  spines  strong,  outline  of  fin  not  greatly 
convex,  fourth  spine  longest,  2.66  in  head,  tenth  spine  4  in  head;  margin  of  soft  dorsal  well  rounded, 
middle  rays  longest,  twice  length  of  last,  2.75  in  head;  caudal  not  deeply  forked,  upper  lobe  longer, 
1.5  length  of  middle  rays,  which  are  2  in  head;  margin  of  anal  well  rounded,  its  middle  rays  twice 
length  of  last,  2.3  in  head,  first  ray  reaching  about  to  middle  of  last  when  fin  la  depressed;  anal  spines 
.strong,  second  longer  than  third,  8.33  in  head;  ventnds  2  in  head;  pectoral  reaching  to  front  of  anal, 
1.33  in  head. 

Color  of  young  in  lifo:  Greenish,  with  about  eight  very  narrow  vertical  paler  bars  on  body;  scales 
of  lower  part  of  side  ¥rith  central  orange  spots,  forming  faint  streaks  along  rows  of  scales;  belly  pearly; 
head  greenish;  a  blackish  streak  from  snout  through  eye  to  nape;  a  narrow,  sharply  defined  blue 
stripe  below  eye  from  snout  to  angle  of  opercle;  no  lateral  spot;  spinous  dorsal  edged  with  orange; 
ventrals,  anal,  and  caudal  pale  orange-yellow;  pectoral  paler.  Adult  examples  differ  from  the  young 
in  the  vertical  bars  being  fainter  or  obsolete,  and  in  the  absence,  usually,  of  blue  stripe  below  eye  and 
<iark  stripe  on  temporal  r^on;  soft  dorsal,  anal,  and  caudal  always  yellow,  of  varying  intensity,  and 
the  e<lge  of  spinous  dorsal  orange,  not  dusky;  the  whitish  area  below  eye,  very  constant  in  N,  jocUf  is 
wanting  in  N,  apodtts, 

A  specimen,  9  inches  long,  from  Arroyo,  had  the  following  colors:  Upper  parts  reddish  or  purplish 
and  brownish,  with  some  yellow  or  brassy  tints;  lower  sides  and  belly  purplish-rosy;  cheek  pale-rosy; 
top  of  head  dark-rosy;  lower  jaw  white;  fins  all  rich  orange  or  gamboge-yellow,  a  triangle  at  tip  of 
each  dorsal  membrane  very  rich;  ventral  rays  whiter  than  membranes;  side  with  about  12  faint  brassy 
lines  running  backward  and  somewhat  upward;  inside  of  mouth  pale. 

The  schoohnaster  is  one  of  the  most  richly  colored  of  the  snappers,  and  is,  withal,  a  very  interest- 
ing and  attractive  fish.  It  is  known  from  the  West  Indies,  south  to  Bahia  and  north  to  southern 
Florida,  sometimes  straying  northward  in  the  Gulf  Stream  to  Woods  Hole;  known  from  Indian  River 
and  Key  West,  but  not  common  at  either  place.  It  is  one  of  the  most  abundant  of  the  snappers 
occurring  in  Porto  Rico.  Numerous  specimens  are  in  the  collection  from  San  Juan,  Palo  Seco,  Puerto 
Real,  Cnsenada  del  Boqueron,  Ponce,  Arroyo,  Hucares,  Vieques,  and  Culebra.  It  is  evidently  one  of 
the  most  valued  food-fishes  of  the  island.  None  seen  about  Porto  Rico  would  exceed  a  pound  in 
weight.  At  Key  West  it  is  said  to  reach  a  weight  of  7  or  8  pounds,  though  the  average  of  those 
(■aught  on  the  reefs  does  not  exceed  3  pounds,  while  those  caught  in  the  "bay"  do  not  often  weigh 
more  than  one-third  of  a  pound.     It  is  said  to  take  the  hook  readily  and  with  considerable  vigor. 

f  i^rra  marina  pinnis  branchialibus  cctrens  (Schoolmaster),  Calesby,  Hist  Carolina,  etc.,  tab.  41, 1743,  Bahamas;  Hgnre 

very  poor,  the  pectoral  fins  omitted. 
Otxiii,  PAtm,  Descr.  Dlf.  Piezas,  Hist.  Nat.,  pi.  8,  fig.  2, 1787,  Havana, 
f  Arm  apoda  C*  Foreter,  Catal.  of  Anim.,  MS.,  21,"  1774;  printed  1844),  Walbaum,  Artedi  Piscium,  351, 1792.  Bahamas; 

based  on  the  schoolmaster  of  Catesby. 
Spams  caxisBloch  &  Schneider,  Icbthyol.,  284, 1801,  Havana;  after  Parra. 
Bodianus  ttrialut  Bloch  &  Schneider,  Syst.  Ichth.,  335,  pi.  65,  1801,  West  Indies;  misprinted  cUbostrialus,  p.  237;  called 

B.faaciaiug  on  plate. 
LvfjanuM  aeuHroetris  Desmarest,  Prem.  D^.  Ichthyol.,  12,  pi.  3, 1823,  Cuba. 

Memfprion  cynodon  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  II,  465, 1828,  Martinique;  Santo  Domingo. 
MtmyprUm  Unm  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  II,  468, 1828,  Cuba;  Santo  Domingo. 
Meaoprion/lavescens  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  II,  472, 1828,  Martinique, 
JVtosumif  apodus,  Jordan  &  Evermann,  1.  c,  1258, 1898. 
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127.  NeomgBnis  aya  (Bloch).  Red  Snapper ;  Pargo  Colorado;  Pargo  Guachinango ;  Acara  Aya, 

(Plate  20.) 

Head  2.6;  depth  2.6;  P.  x,  14;  A.  in,  9;  scales  (7)  8-60-15,  pores  46.  Bfxiy  rather  deep, 
mcKierately  compressed,  back  well  elevate<l,  pn)file  steep,  and  almost  straight  fmm  snout  t«  nape. 
Snout  rather  pointed,  2.8  in  head;  eye  mmlerate,  5.5  in  head  (larger  in  young).  Interorhital  space 
angulate  or  strongly  convex,  5  in  heatl;  occipital  keel  strong;  preorbital  rather  broad,  5  in  head; 
mouth  rather  large,  maxillary  reaching  front  of  orbit,  2.5  in  head;  upper  jaw  with  a  narrow  l)and  of 
villiform  teeth,  outside  of  which  is  a  row  of  larger  but  comparatively  small  teeth;  4  canines  in  front, 
2  (sometimes  duplicate)  of  them  larger,  their  length  al)out  one-third  diameter  of  eye;  lower  jaw  with 
a  single  row  of  rather  small  teeth,  usually  largest  on  side  of  jaw,  where  some  of  them  are  almost 
canine-like;  within  these  is  a  very  narrow  l)and  of  villiform  teeth  in  front  of  jaw  only;  tongue  with  a 
broad  oval  patch  of  teeth,  scarcely  twice  as  broad  as  long;  in  front  of  this  patch  is  a  small,  irregular 
patch;  vomer  with  a  broadly  arrow-shape<l  pat^-h,  with  a  rather  short  l>ackward  prolongation  on 
median  line,  its  length  about  equaling  width  of  pat<*h  in  front.  Gillrakers  moderate,  their  length 
about  half  diameter  of  eye,  8  on  lower  arch.  Preopercle  with  its  posterior  mai^in  about  vertical,  its 
emargination  deep,  its  edge  rather  finely  serrate  above,  coarser  at  angle,  dentate  on  lower  border. 
Scales  rather  large,  rows  horizontal  l)elow  lateral  line,  rows  alwve  nmning  ba<*kward  and  upwanl; 
6  rows  of  scales  on  cheek,  1  on  interopercle,  1  on  su>)opercle,  and  7  on  opercle;  bases  of  soft  dorsal 
and  anal  scaly;  pores  of  lateral  line  branched;  temporal  region  with  a  broad  band  of  scales,  with  a* 
few  scattering  ones  l^elow  it;  top  of  head,  snout,  and  jaws  naked.  Dorsal  spines  rather  strong,  outline 
of  fin  moderately  convex,  fourth  and  fifth  spines  longest,  2.8  in  head;  tenth  spine  about  4  in  head; 
margin  of  soft  dorsal  nearly  straight,  fin  pointed  >)ehind;  middle  rays  little  longer  than  first  ray,  1.5 
length  of  last,  3  in  head;  caudal  lunate,  upper  lobe  scarcely  longer  than  lower,  its  length  1.4  times 
length  of  middle  rays,  which  are  1.86  in  head;  margin  of  anal  strongly  angulate,  middle  rays  reaching 
nearly  to  base  of  caudal,  2.5  length  of  last  ray,  1.8  in  head;  first  ray  reaches  about  to  middle  of  last 
ray  when  fin  is  depressed;  anal  spines  strong,  st^cond  scarcely  as  long  as  third,  4  in  head;  ventrals, 
1.8  in  head;  pectoral  reaching  to  front  of  anal  fin,  1.2  in  head. 

Color  in  life:  Deep  rose-red,  paler  on  throat;  bluish  streaks  along  rows  of  scales,  above  l>ecoming 
fainter  and  disappearing  with  age;  fins  brick-red;  dorsal  lx)rdered  with  orange,  with  narrow  blackish 
edge;  caudal  narrowly  edged  with  blackish;  eye  refl;  a  large  blat^kish  blotch  al)ove  lateral  line  and  below 
front  rays  of  soft  dorsal  in  the  young,  this  spot  usually  disappearing  with  age;  axil  of  pectoral  dusky. 

A  specimen  21  inches  long  taken  at  Agua<lilla,  and  from  which  plate  20  was  made,  showed  in 
life  the  colors  faithfully  portrayed  by  the  artist.  The  following  color  notes  were  made  upon  this 
specimen  at  the  time:  Back  and  side  down  to  lateral  line  rich  rosy,  scales  edged  with  paler;  side  below 
lateral  line  and  belly  pale-rosy;  a  small  black  spot  just  alx>ve  lateral  line  below  second  and  third 
dorsal  rays;  dorsal  fins  pale-rosy  on  basal  half,  tijwi  of  rays  and  spines  pale-yellowish;  caudal  red, 
lower  lobe  richest,  upper  yellowish  on  outer  portion;  anal  rich-rosy  on  anterior  outer  part,  rest  of 
fin  paler;  ventral  rosy;  pectoral  pale-rosy;  upj)er  part  of  head  rose-color,  side  paler;  some  irr^:ular 
blue  lines  or  spots  about  eye;  inside  of  mouth  white.  The  general  color  of  the  Porto  Rican  red 
snappers  seems  to  be  a  decidedly  paler  red  than  that  of  Florida  examples  and  the  black  spot  on  the 
side  appears  to  be  more  persistent.     Otherwise  the  colors  are  essentially  the  same. 

Found  from  Long  Island  to  Brazil  on  rocky  banks  in  rather  deep  water,  especially  abundant  in 
the  Gulf  of  Mexico,  off  Cape  San  Bias  and  about  Yucatan,  where  the  most  important  fisheries  are 
iwated;  also  abundant  on  the  banks  off  eastern  Florida  and  Geoi^.  About  Porto  Rico  it  is  said  to  be 
plentiful,  though  at  the  time  of  our  visit  it  was  seen  only  at  Aguadilla,  probably  because  the  fishermen 
of  that  place  go  out  toward  Mona  Island  and  fish  in  deep  water.  It  reaches  a  length  of  2  to  3  feet  and 
a  weight  of  30  to  40  pounds,  though  the  average  weight  of  those  caught  on  the  Florida  "Snapper 
Banks"  is  much  less.  Adams  and  Kendall  give  the  weight  of  those  examined  on  the  banks  from  the 
Tortugas  to  the  latitude  of  Charlotte  Harbor  at  5  to  20  pounds.  The  largest  seen  by  them  was  32 
inches  long;  one  30  inches  long  weighed  1 8  pounds. 

The  red  snapper  is  the  most  valuable  food-fish  of  the  genus  in  the  waters  of  the  United  States. 
It  is  the  object  of  the  principal  fishery  of  Pensacola,  from  which  point  it  is  shipped  fresh  to  all  important 
cities  in  the  United  States  as  far  north  as  Boston,  Chicago,  and  Minneapolis  and  west  to  Omaha  and 
Denver.     In  Florida  it  is  known  everywhere  as  **red  snapper,"  or  to  the  Spanish-speaking  people  as 
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"paiigo  Colorado."  In  Havana  it  is  known  as  "paigo  guachinango,*^  or  '^ Mexican  snapper,"  because 
it  was  brought  to  that  city  from  the  coast  of  Mexico.     In  Porto  Rico  it  is  called  "pargo  Colorado." 

The  red  snapper  is  strictly  carnivorous,  feeding  upon  small  fish,  crabs,  prawns,  and  raoUusks.  It 
is  caught  only  with  hand  lines  and  in  15  to  50  fathoms  of  water.  As  the  fish  are  hauled  up  from  these 
considerable  depths  the  rapid  decrease  in  external  pressure  permits  the  air-bladder  to  expand  and  the 
stomach  is  often  forced  out  into  the  mouth  of  the  fish  and  the  stomach  contents  thrown  out  upon  the 
deck  of  the  smack.  Among  the  material  thus  ejected  may  frequently  be  seen  specimens  of  small  fish 
or  crustaceans  still  alive  and  only  very  slightly  injured.  In  this  way  have  been  obtained  the  types  of 
several  new  fishes  and  good  specimens  of  many  rare  species.  The  stomach  of  the  specimen  painted  for 
this  report  contained  one  0/ima  shell  and  the  partially  digested  body  of  a  Trachurops  crumenophthalmtis. 

There  is  considerable  sport  in  catching  the  red  snapper.  The  line  used  is  the  size  of  an 
ordinary  chalk-line;  at  its  lower  end  is  a  sinker  weighing  about  3.5  pounds,  consisting  of  a  piece  of 
lead  shaped  like  a  frustum  of  a  cone,  with  the  lower  end  hollowed  out  and  filled  with  a  mixture 
of  lard  and  wax,  for  the  purpose  of  determining  the  character  of  the  bottom,  as  some  of  the  sand, 
coral,  shells,  mud,  or  whatever  the  bottom  is  composed  of,  will  stick  to  the  wax  and  be  brought  up 
with  it.  On  the  line  a  few  feet  above  the  lead  are  attached  two  short  lines,  with  hooks,  not  quite 
long  enough  to  reach  the  lead.  These  hooks  are  baited  with  pieces  of  meat,  bone-fish,  lady-fish,  or 
some  other  species.  When  a  fish  strikes,  a  quick  jerk  is  jfiven  to  fasten  it  and  then  the  line  is  hauled 
in  hand  over  hand.  The  red  snapper  does  not  ordinarily  make  any  fight,  but  comes  up  as  a  dead 
weight  until  near  the  surface  of  the  water,  when,  getting  sight  of  the  boat  and  fishermen,  he  l)ecomes 
frightened  and  begins  darting  to  right  and  left  in  the  most  frantic  manner.  The  sport  then  is  very 
excriting  and,  if  the  snapper  be  large,  assistance  may  have  to  be  called  in  order  to  finish  the  fight  and 
lift  the  fish  on  deck.     It  sometimes  happens  that  a  fish  is  gotten  on  each  hook  at  the  same  time. 

Acara  aya  Marcgrave,  Hist.  Brasil.,  167, 168, 1648,  Brazil. 

Bodianut  aya  Bloch,  Ichthyol.,  227, 1790,  Brazil;  after  Marcgrave. 

Bodianus  ruber  Bloch  «&  Schneider,  Syst.  Ichthy.,  330, 1801,  Brazil:  based  on  Marcgrave. 

Mrmyprion  campechanue  Poey,  Memorias,  II,  149, 1860,  Campeche. 

Lutjanus  hlacJ^ordi  Goode  &  Bean,  Proc.  U.  S.  N.  M.  1878, 176,  Pensacola. 

yeomsenif  aya,  Jordan  &  Evermann,  1.  c,  1264, 1898. 

128.  NeomsBnis  vivanus   (Cuvier  &  Valenciennes) .     Parr/o  <le  lo  Alio;  Silk  Snapjyer, 

Head  2.75;  depth  3;  D.  x,  14;  A.  in,  8;  scales  (7)  8-72-17,  50  pores.  Body  rather  slender,  sub- 
elliptical,  back  not  greatly  elevated;  profile  very  slightly  convex  from  snout  to  nape,  thence  more 
arched;  snout  rather  long  and  pointed,  3  in  head;  eye  rather  large,  4  in  head;  interorbital  space  slightly 
c«>nvex,  4.8  in  head,  occipital  keel  not  very  prominent;  preorbital  rather  broad,  5.8  in  head;  mouth 
rather  small;  jaws  subequal;  maxillary  reaching  front  of  pupil,  2.5  in  head;  upper  jaw  with  a  narrow 
>MUid  of  villiform  teeth,  outside  of  which  is  a  single  series  of  well-developed  teeth;  4  moderate  canines  in 
front  of  jaw,  the  longest  two  about  half  diameter  of  pupil;  lower  jaw  with  a  single  series  of  rather  large, 
unequal  teeth,  inside  of  which  is  a  very  narrow  band  of  villiform  t«eth  in  front  of  jaw  only;  tongue  with 
an  oval  patch  of  teeth,  about  twice  as  long  as  broad,  in  front  of  which  is  a  roundish  patch;  no  teeth  on 
hyoid  bone;  pterygoids  toothless;  vomer  with  a  broadly  arrow-shaped  patch  of  teeth,  with  a  backward 
prolongation  on  median  line  somewhat  longer  than  width  of  patch  in  front.  Gillrakers  slender, 
their  length  almost  equal  to  half  diameter  of  eye,  about  11  developed  below  angle,  in  front  of  these 
about  5  rudiments.  Preopercle  with  posterior  limb  slanting  slightly  downward  and  forward,  with  a 
broad  and  rather  shallow  emaigination,  its  margin  finely  serrate  above;  coarser  teeth  at  angle  and  on 
lower  limb;  posterior  nostril  oval.  Scales  very  small,  rows  running  obliquely  upward  and  backward 
above  lateral  line,  rows  being  almost  horizontal;  7  rows  of  scales  on  cheek,  2  rows  on  interopercle, 
1.5  rows  on  subopercle,  and  about  8  on  opercle;  temporal  region  with  1  row  of  large  scales,  behind 
which  are  smaller  ones;  top  of  head,  snout,  and  jaws  naked;  bases  of  soft  dorsal  and  anal  scaly.  Dorsal 
spines  rather  strong,  outline  of  fin  rather  strongly  convex  and  without  deep  emargination ;  fourth  spine 
longest,  2.4  in  head;  tenth,  3.4  in  head;  margin  of  soft  dorsal  straightish,  rounded  behind,  ninth  ray 
longefit,  1.33  length  of  first  and  two  times  last  ray,  2.5  in  head;  caudal  lunate,  upper  lobe  slightly 
longer  than  lower,  its  length  1.5  times  middle  rays,  which  are  2  in  head;  maigin  of  anal  angulate, 
middle  rays  longest,  2  times  length  of  last  ray,  1.8  in  head;  first  ray  reaching  almost  to  tip  of  last  ray, 
when  the  fin  is  depressed;  ventrals  1.66  in  head;  pectoral  not  quite  reaching  front  of  anal,  1.2  in 
bead;  second  anal  spine  slightly  longer  than  third,  3.25  in  head. 
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Color  in  life:  Bright  rose-color,  paler  below,  some  narrow,  undulating,  light-golden  streaks  follow^ing 
rows  of  stales  above  lateral  line;  iris  always  bright-yellow  (an  important  color-mark) ;  mouth  reddish 
within;  traces  of  dark  lateral  spot  in  most  specimens;  dorsal  rosy,  its  base  pale,  its  edge  yellow;  caudal 
rosy,  dusky  behind,  sometimes  blood-red  at  tip;  pectoral  very  pale  yellow,  ventrals  and  anal  pale  rosy, 
latter  yellowish  behind.  The  bright  colors  all  fade  and  disappear  in  spirits.  The  scales  of  upper  parts, 
in  spirits,  are  marked  with  dark  dots,  which  form  streaks  along  rows  of  scales. 
The  above  description  verified  on  a  specimen  14  inches  long  from  Mayaguez. 
West  Indies;  known  from  Cuba,  St  Kitts,  Martinique,  and  Porto  Rico.  A  handsome  species, 
rather  common  in  the  Havana  markets,  where  it  is  known  as  pargo  de  lo  alto.  When  fresh  it  may 
always  be  known  by  the  bright-yellow  color  of  the  eye,  a  color  which  does  not  entirely  fade  in  spirits. 
The  silk  snapper  was  not  common  in  the  Porto  Rican  markets  during  our  stay  about  the  island,  but 
Mr.  Oscar  Riddle  says  that  it  is  quite  common  in  the  San  Juan  market  at  certain  times.  It  is  taken  in 
the  line  fishery  and  is  one  of  the  most  valued  species.  It  is  usually  fished  for  in  about  60  fathoms 
of  water,  and  about  a  mile  off  Morro  Castle.  Five  or  6  hooks  are  fastened  with  short  snoods  to  a  very 
tough,  strong  stick  of  native  wood  about  2  feet  long,  and  this  is  weighted  with  heavy  leads.  In  the 
center  is  fastened  the  strong  hand-line  with  which  it  is  lowered  and  raised.  The  hooks  are  usually 
baited  with  pieces  of  sardina  {OpiUhonema  oglinum)  or  muniama  (Xystsema  cinereum).  While  the  fish 
are  being  raised  to  the  surface  they  are  very  often  attacked  by  sharks.  Our  collection  contains  two 
specimens,  9.5  and  14  inches  long,  obtained  in  the  market  at  Mayaguez. 

Mesoprion  tnvanus  Cuvier  &  Valenciennes,  Hitst.  Nat.  Poiss.,  II. 454, 1828,  Martinique. 

Menoprian  profundus  Poey,  Memorial,  II,  150, 1860,  Cuba. 

Lutianua  torridus  Cope,  Trans.  Am.  Philo6. 8oc.  1869, 468,  St.  Kitta. 

Lutjami*  prqfundus  Poey,  Fauna  Puerto-Rlquefia,  320, 1881;  Stahl,  1.  c,  76  and  162, 1883. 

NeornxnU  tivanua,  Jordan  &  Evermann,  1.  c.,  1262, 1898. 

129.  NeomsBnis  analis  (Cuvier  <fe  Valenciennes) .     MiUUm-fisti;  Pargo  Crioflo;  Pargo;  '^Samfu** 

(Plate  21.) 

Head  2.7;  depth  2.9;  eye  5.67;  snout  2.25;  maxillary  2.8;  mandible  2.3;  interorbital  4.43;  preor- 
bital  3. 5;  D.  x,  14;  A.  in,  8;  scales  10-70-18,  about  51  pores.  Body  rather  deep  and  compressed,  back 
strongly  elevated,  profile  steep  and  nearly  straight  from  snout  to  nape;  snout  long  and  pointe<l;  eye 
rather  small;  interorbital  space  gently  convex;  occipital  keel  moderate;  preorbital  very  broad;  mouth 
moderate,  maxillary  scarcely  reaching  front  of  orbit;  upjwr  jaw  with  a  narrow  liand  of  villifomi  teieth, 
outside  of  which  is  a  single  series  of  larger  but  small  teeth;  6  rather  strong  canines  in  front,  4  of  them 
larger,  about  equaling  in  length  half  of  diameter  of  pupil;  lower  jaw  with  a  narrow  villiform  band  in 
front  only  and  a  series  of  larger  teeth  outside;  these  unequal,  largest  on  side  of  jaw,  some  of  them 
almost  canine-like;  tongue  with  a  single  very  small  patch  of  teeth  on  its  middle,  this  wanting  in  young 
examples;  teeth  on  vomer  forming  a  broadly  A-shaped  patch,  without  backward  prolongation  on  median 
line.  Gillrakers  moderate,  half  length  of  diameter  of  eye,  about  8  on  lower  arch,  with  no  rudiments 
before  them.  Preopercle  with  its  posterior  margin  almost  straight,  slanting  gently  downward  and 
forward,  notch  broad  and  very  shallow;  edge  of  preopercle  rather  coarsely  serrate,  most  so  at  angle; 
scales  small,  rows  almost  horizontal  below  lateral  line,  running  backward  and  upward  above;  tubes  of 
lateral  lines  branched;  about  7  rows  of  scales  on  cheek;  1  row  on  interoperde,  1  on  subopercle,  and 
about  9  on  opercle;  temporal  region  with  about  8  rows  of  scales,  which  become  smaller  posteriorly; 
bases  of  soft  dorsal  and  anal  scaly.  Dorsal  spines  weak  and  slender,  outline  of  fin  not  greatly  curved, 
fourth  spine  longest,  2.66  in  head,  tenth  spine  3.33  in  head;  margin  of  soft  dorsal  angulate,  ninth  ray 
longest,  twice  last  and  1.5  times  first  ray,  2  in  head;  caudal  well  forked,  upper  lobe  the  longer,  1.6 
length  of  middle  rays,  which  are  about  2.16  in  he^d;  anal  angular,  similar  to  soft  dorsal,  middle  rays 
more  elevated  than  in  any  other  species,  longest  2.25  length  of  last,  2  in  head;  first  ray  nearly  reaching 
tip  of  last  when  fin  is  depressed;  second  and  third  anal  spines  rather  strong,  of  equal  length,  3.75  in 
head;  ventrals  1.6  in  head;  pectoral  reaching  slightly  past  origin  of  anal,  1.3  in  head. 

Color  in  life:  Dark  olive-green  above;  many  of  the  scales  with  pale-blue  spots,  these  forming 
irregular  oblique  streaks  upward  and  backward;  similar  stripes  more  regular  and  numerous  on  caudal 
peduncle  and  above  anal.  In  old  fishes  these  blue  spots  and  streaks  disappear;  belly  white,  strongly 
tinted  with  brick-red ;  about  6  narrow,  dusky,  vertical  bars,  a  little  broader  than  interspaces  and  not  well 
defined,  between  gill-opening  and  anal;  head  bronze-olive,  darker  above;  a  broad,  undulating  pearly 
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streak  from  enout  below  eye  to  upper  edge  of  gill-opening;  a  narrow  blue  streak  from  eye  to  nostrils; 
iris  fiery  red;  pectoral,  caudal,  anal,  and  ventrals  brick-red,  caudal  narrowly  margined  with  black  and 
little  bronzed  above;  dorsal  reddish  along  the  rays  and  tips  of  membranes,  otherwise  yellowish; 
distinct  lateral  blotch  just  above  lateral  line  and  below  first  soft  ray  on  dorsal,  about  as  lai^ge  as  pupil, 
smaller  than  in  other  species  similarly  marked  and  seldom  disappearing  with  age;  axil  and  bar  across 
base  of  pectoral  above  pale  or  dusky  olive.  In  spirits  the  markings  become  fainter,  the  lateral  blotch 
and  bluish  streaks  on  head  usually  persisting. 

The  above  description  of  color  from  a  specimen  11  inches  long  taken  at  Key  West;  Porto  Rican 
examples  appear  to  be  somewhat  more  brightly  colored.  A  fine  specimen,  14  inches  long,  taken  at 
Arroyo  February  14,  was,  in  life,  pale-rosy,  richest  on  sides,  pale  below;  back  olive-green  with  rosy 
wash;  baaee  of  scales  brownish,  edge  with  a  pale-blue  crescent;  cheek  and  opercle  rosy;  an  irregular 
blue  line  under  eye;  some  blue  in  front  and  behind  eye;  top  of  head  dark-reddish;  chin  and  belly 
nearly  white;  fins  all  rosy,  dorsal  edged  with  lemon;  upper  caudal  lobe  yellowish.  A  specimen  8 
inches  long  from  San  Antonio  Bridge  had  side  with  narrow  blue  stripes  and  broader  yellowish  ones;> 
cheek  with  2  or  3  pale-blue  stripes;  belly  rosy;  ventrals  and  anal  rosy;  caudal  greenish  with  slight 
roey  wash  and  dark  edge;  small  dark  spot  under  anterior  dorsal  rays;  mouth  pale  inside. 

This  species  ranges  from  Pensacola  and  Key  West  southward  among  the  West  Indies  to  Brazil, 
straying  northward  in  the  Gulf  Stream  to  Woods  Hole.  Apparently  one  of  the  most  abundant  and 
important  food-fishes  of  Porto  Rico.  Our  collections  contain  specimens  from  San  Juan,  Mayaguez, 
Puerto  Real,  Ensenada  del  Boqueron,  Ponce,  Arroyo,  Hucares,  Fajardo,  Vieques,  and  Culebra. 

At  Key  West  this  species  is  called  mutton-fish  or  pargo,  and  is  one  of  the  most  important  fishes 
brought  to  that  market  It  is  said  to  reach  a  maximmn  weight  of  25  pounds,  though  examples  weigh- 
ing more  than  16  or  18  x)ounds  are  not  common.  The  average  weight  of  those  seen  at  Key  West  or 
in  Porto  Rico  probably  did  not  exceed  6  i>ound8.  It  is  said  to  be  the  most  important  food-fish  of 
Havana,  being  always  abundant.  Its  flesh  is  fairly  flavored,  though  not  very  delicate,  but  always 
healthful.  About  Key  West  it  is  found  on  rock  bottom  in  3  to  9  fathoms,  and  is  caught  with  hook 
and  line.  They  are  quite  gamy,  taking  the  hook  promptly  and  fighting  well.  They  are  found 
throughout  the  year,  but  are  scarcest  in  July  and  August,  which  is  their  spawning  time.  They  are 
said  to  school  at  spawning  time;  the  eggs  are  nonadhesive  and  the  size  of  a  rice  grain. 

In  Porto  Rico  this  species  is  highly  esteemed.  It  is  called  "sama"  or  "pargo  crioUo."  It  is 
usaally  taken  in  the  fish-traps  set  in  6  to  20  fathoms,  though  considerable  numbers  of  the  smaller 
individuals  are  caught  with  the  haul  seines  in  shallow  water  along  the  shore. 

MaoprUm  anaUs  Cuvier  &  Valenciennefl,  Hist.  Nat  Poiss.,  II,  452, 1828,  Santo  Domingo. 
MaoprUm  tobra  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  II,  468, 1828,  Martinique. 
Metopritm  i$odon  Cuvier  «&  Valenciennes,  Hist.  Nat.  Poiss.,  IX,  448, 1883,  Santo  Domingo. 
Metoprion  rotaceut  Poey,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  IX,  1870,  817,  Cuba. 
lAdjamu (maUg,  Poey,  Fauna  Puerto-Riquefia,  830, 1881;  Stahl,  I.e.,  76  and  162, 1883. 
HeomutnU  cmaiU,  Jordan  <&  Bvermann,  1.  c,  1265, 1898. 

180.  Neomsems  megralophthalxnus  Evermanu  <&  Marsh,  new  species. 

Head  2.67;  depth  2.9;  eye  4.75;  snout  2.85;  maxillary  2.6;  mandible  2.1;  interorbital  6.25; 
preorbital  4.8;  D.  x,  12;  A.  in,  8;  scales  7-64-16,  about  57  pores.  Body  oblong,  compressed,  back 
greatly  elevated,  anterior  profile  very  steep  and  nearly  straight  or  slightly  concave  from  tip  of  snout  to 
oodput,  thence  regularly  convex  to  origin  of  dorsal  fin;  snout  rather  long  and  pointed;  mouth  large, 
maxillary  reaching  anterior  third  of  pupil;  lower  jaw  somewhat  projecting;  eye  large;  edge  of 
l^-eoperde  nearly  vertical,  notch  long  and  shallow,  serrations  obscure;  teeth  on  vomer,  palatines,  and 
tongue,  those  on  vomer  in  an  /^-shaped  patch ;  patch  on  tongue  long  and  narrow,  truncate  in  front, 
narrowing  behind;  a  narrow  band  of  villiform  teeth  on  upper  jaw  and  6  canines  in  front,  one  of  these 
on  each  side  much  smaller  than  others;  a  row  of  moderately  strong  conic  teeth  in  lower  jaw;  10  gill- 
rakers  on  lower  arm  of  first  arch,  longest  about  2  in  eye;  scales  moderate,  those  above  lateral  line 
in  very  oblique  series;  6  rows  each  on  cheek  and  opercle;  temporal  region  with  a  broad  band  of  scales 
arranged  in  several  series;  bases  of  soft  dorsal  and  anal  scaly;  caudal  well  scaled;  dorsal  spines  rather 
slender  and  weak,  fourth  to  seventh  longest,  about  3.25  in  head;  second  and  third  anal  spines  equal  in 
length,  second  stronger,  about  equal  to  eye;  caudal  moderately  forked,  lobes  equal,  1 .6  in  head;  pectoral 
ioogy  1.25  in  head,  reaching  origin  of  anal;  ventrals  al)out  2  in  head. 

F.  C.  B.  1900—12 
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Unfortunately,  no  life-color  notes  were  taken  of  this  species.  In  alcohol  the  type  is  olivaceous 
Oi  grayish  on  back,  with  narrow  pale-bluish  lines  following  the  rows  of  sidles  upward  and  backward; 
body  below  lateral  line  yellowish-white,  with  about  3  broad  indistinct  bluish  lines  near  middle  of 
side;  a  large  black  blotch,  somewhat  smaller  than  eye,  just  above  lateral  line  and  below  first  4  dorsal 
rays,  this  spot  smaller  and  less  conspicuous  than  in  N.  ttipmfjriM]  ])reorbital  bluish  with  tracers  of  2  narrow- 
bronze  lines  running  forward  and  downwanl  from  eye;  fins  all  pale-lemon;  iris  yellow. 

This  sjKicies  is  related  to  N.  sn/ncigrU,  but  appears  to  differ  in  the  larger  eye,  the  greatly  elevated 
back,  longer  pectoral,  and  in  coloration.  In  X.  fnjnagriif  the  upper  caudal  lobe  is  usually  the  longer, 
while  in  this  species  they  are  ecjual. 

Type,  No.  49531,  U.  S.  N.  M.,  11.5  inches  long,  obtained  at  Puerto  Real,  Porto  Rico,  January'  25, 
1899,  by  Evermann  &  Marsh. 


Fig.  4«. — Neonurnis  megal^hthalmiut. 

131.  NeomaBnis  synagris  (Linnaeus).     **}fanchego'\-  *^Mancheixi^\-  ^^Bmado^^;  Lan^  Snapper. 

(Plate  22.) 

Head  2.65;  depth  2.75  to  3;  eye  4.5  to  5;  snout  2.5  to  2.8;  maxillary  2.4  to  2.7;  mandible  2  to  2.2; 
interorbital  5  to  5.75;  preorbital  4.5  to  5;  D.  x,  12;  A.  in,  8;  scales  7-64  to  68-15,  about  50  pores. 
Body  oblong,  compressed,  the  back  mcxlerately  elevated,  i)rofile  almost  straight  from  snout  to  nape; 
occipital  keel  little  prominent;  maxillary  reaching  front  of  orbit;  upi)er  jaw  with  a  narrow  band  of 
villiform  teeth,  outside  of  which  is  a  single  series  of  enlarged  teeth;  4  (rarely  6)  rather  small  canines 
in  front,  2  of  them  larger;  lower  jaw  with  villiform  band  in  front  only,  single  row  of  larger  teeth  nearly 
eijual  in  size,  none  of  them  canines;  tongue  with  a  single  oval  patch,  its  length  more  than  twice  its 
width;  vomer  with  a  /^  or  shaped  patch  of  teeth,  without  backward  prolongation  on  median  line, 
or  with  only  a  very  slight  one.  Gillrakers  rather  long,  their  length  slightly  more  than  half  diameter 
of  eye,  about  5  +  9,  and  usually  no  rudiments  l^efore  them.  Preopercle  with  its  posterior  margin 
slanting  downward  and  forward,  the  emargination  broad  and  mcxlerately  deep;  preopercle  rather  finely 
serrate  above,  with  coarser  teeth  at  angle.  Scales  rather  small,  rows  almost  horizontal  below  lateral 
line,  above  somewhat  undulate,  running  upward  and  backward;  tubes  of  lateral  line  simple;  6  rows  of 
scales  on  the  cheek,  1  row  on  interoi)ercle,  1  on  subopcrcle,  and  6  on  opercle;  temporal  region  with  a 
broad  band  of  scales,  arranged  in  several  series;  base  of  soft  dorsal  and  anal  scaly;  dorsal  spines  rather 
weak  and  slender,  outline  of  fin  gently  convex;  fourth  spine  longest,  2.66  in  head,  tenth  spine  3.6  in. 
head;  soft  dorsal  short,  its  margin  somewhat  angulated,  eighth  ray  longest,  twice  length  of  last  ray  and. 
1.5  first,  2.4  in  head;  caudal  moderately  forked,  upper  lobe  the  longer,  1.5  length  of  middle  rays,  whicU 
are  2  in  head;  anal  rather  high,  rounded  in  outline,  its  middle  rays  l(3ngest,  1.66  length  of  laat  ray,  2.57 
in  head,  first  ray  reac^hing  middle  of  last  ray  when  fin  is  depressed;  second  anal  spine  stronger  than  third, 
and  of  equal  length,  3.66  in  head;  ventrals  1.75  in  head;  pectoral  reaching  front  of  anal,  1.25  in  head. 
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Color  in  life:  Rose-colored,  silvery-tinged  below,  slightly  olivaceous  but  not  dark  above;  a  large, 
round,  maroon  blotch,  larger  than  eye,  just  above  lateral  line  and  below  front  of  soft  dorsal,  always 
p^e*^;nt;  series  of  stripes  of  deep  golden-yellow  along  sides;  3  on  head,  upper  from  snout  through  eye; 
about  10  on  body,  lower  nearly  straight  and  horizontal,  upper  undulating  and  irregular,  extending 
upward  and  backward;  belly  white,  its  sides  largely  yellowish;  lips  red;  maxillary  partly  yellow; 
tongue  yellowish;  iris  fiery  red;  caudal  deep  blood-red;  spinous  dorsal  nearly  transparent,  with  a 
marginal  and  basal  band  of  golden;  soft  dorsal  light-red,  edged  with  golden;  ventrals  and  anal  golden; 
l»ectoral  pinkish.  Young  quite  green  above.  Similarly  striped  Cuban  specimens  are  generally  duller, 
with  yellow  stripes  decidedly  coppery.  In  spirits,  the  bright  colors  fade,  only  the  lateral  blotch  and 
the  streaks  on  the  head  being  persistent. 

Two  specimens,  each  8  inches  long,  from  the  market  at  San  Juan  showed  the  following  colors: 
Bluish-olive  on  back,  becoming  paler  on  side;  belly  white;  narrow  irregular  bars  on  back  running 
upward  and  backward;  side  with  about  7  broad  orange  or  brassy  lines,  1  above  lateral  line,  next  2 
running  into  it,  others  wholly  below  it;  a  large  round  black  blotch,  as  large  as  eye,  between  lateral 
line  and  front  of  soft  dorsal;  dorsal  edged  with  red;  caudal  reddish.  Another  specimen,  9  inches  long, 
from  San  Antonio  Bridge  was,  in  life,  rich-rosy,  with  8  or  9  narrow  orange  or  brassy  lines  on  side,  4 
or  5  of  which  extend  on  head,  fourth  from  below  uniting  with  fifth  just  behind  opercular  flap;  dorsal 
pale-rosy,  margined  with  lemon;  caudal  rosy,  with  a  narrow  black  border;  anal  white  on  last  rays, 
lernon  anteriorly;  pectoral  very  pale-rosy;  ventrals  pale- lemon;  lips  somewhat  rosy. 

The  lane  snapper  is  found  from  southern  Florida  southward  to  Colon  and  Brazil,  and  is  usually 
abundant  throughout  its  range.  On  the  east  coast  of  Florida  it  is  known  from  Indian  River  and 
Biscayne  Bay,  and  on  the  west  coast  from  Pensacola  southward.  It  is  abundant  among  the  Florida 
Keys,  and  is  known  from  the  Bahamas,  Cuba,  Martinique,  Jamaica,  Santo  Domingo,  and  Porto  Rico. 
Wherever  known  it  is  a  food-fish  of  importance.  Its  maximum  weight  is  about  4  pounds,  though  the 
average  of  those  brought  to  the  Key  West  market  is  not  over  half  a  pound.  The  largest  seen  in  Porto 
Rico  was  14  inches  long  and  weighed  about  2  pounds.  Next  to  Neomstnis  apodusy  it  is  the  most 
abandant  snapper  in  Porto  Rico,  and  was  obtained  in  the  markets  of  San  Juan,  Mayaguez,  and  Ponce, 
our  collections  containing  specimens  from  the  following  localities:  San  Juan,  Mayaguez,  Puerto  Real, 
Kn^ienada  del  Boqueron,  Fish  Hawk  station  6070  in  Mayaguez  Harbor  in  220  fathoms,  Ponce,  Arroyo, 
Hucares,  Isabel  S^unda,  and  Culebra, 

Salpa  purpurescens  variegata  (Lane  Snapper)  Catesby,  Hist.  Nat.  Carolina,  pi.  17, 1743,  Bahamas. 

Spanu  gynagris  Linnaeus,  Syst.  Nat.,  X,  280, 1758,  Bahamas:  after  Catesby. 

5^rtw  vermutUaria  Bloch  <fe  Schneider,  Syst.  Ichth.,  275, 1801,  Martinique;  on  a  drawing  by  Plumier. 

Lu^amts  aubrietiDesm&Test,  Prem.  Ddc.  Ichth.,  17,  pi.  2, 1823,  Cuba. 

Mnoprian  uninotalus  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  II,  449,  1828,  Santo  Domingo:  Martinique. 

NeomaenU  vyTiagris,  Jordan  &  Evermann,  1.  c,  1270, 1898. 

132.  NeomsBiiis  maJiogoiii  (Cuvier  &  Valenciennes).     *^Ojanco^\'  Mahogany  Snapper. 

Head  2.5;  depth  3;  eye  3.75;  snout  2.8;  maxillary  2.3;  mandible  1.9;  interorbital  6;  preorbital 
6.5;  D.  X,  12;  A.  in,  8;  scales  8-63-14,  about  50  pores.  Body  elongate,  strongly  compressed,  back  some- 
what elevated,  profile  almost  straight  or  slightly  concave  from  tip  of  snout  to  nape,  thence  gently 
convex;  snout  rather  slender  and  pointed;  eye  large;  interorbital  space  somewhat  convex;  mouth  large, 
maxillary  reaching  front  of  pupil;  lower  jaw  strongly  projecting;  upper  jaw  with  a  narrow  band  of 
villiform  teeth,  outside  of  which  is  a  single  series  of  enlarged  but  comparatively  small  teeth;  6  canines 
on  front  of  upper  jaw,  2  of  them  small;  lower  jaw  with  a  single  series  of  rather  uniform  small  teeth, 
none  of  them  canine-like;  tongue  with  an  oblanceolate  patch  of  teeth,  tapering  behind,  its  length  more 
than  twice  its  width;  vomer  with  a  broad,  arrow-shaped  patch  of  teeth,  with  backward  prolongation 
on  median  line.  Gillrakers  moderate,  about  10  developed  on  lower  limb  of  arch,  and  3  or  4  rudimen- 
tarj'  ones;  preopercle  with  its  posterior  margin  almost  vertical,  broadly  and  rather  deeply  emarginate, 
very  weakly  or  scarcely  serrate  above,  angle  projecting  backward  and  armed  with  several  rather  coarse 
t*»eth,  lower  limb  smooth.  Scales  rather  small,  those  below  lateral  line  somewhat  larger,  rows  above 
lateral  line  running  obliquely  upward  and  backward,  those  below  in  almost  straight  horizontal  series; 
rh<«k  with  6  rows  of  scales,  1  row  on  interopercle,  1  on  subopercle,  and  7  on  opercle;  temporal  r^ion 
with  a  band  of  small  scales,  before  and  l)ehind  which  in  a  series  of  larger  ones;  top  of  head,  snout,  and 
jaws  naked;  bases  of  soft  dorsal  and  anal  scaly.  Dorsal  spines  rather  weak  and  slender,  outline  of  fin 
rather  strongly  convex,  fourth  spine  longest,  2.57  in  head;  tenth  spine  4  in  head;  margin  of  soft  dorsal 
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very  gently  convex,  the  first  and  last  rays  slightly  shorter  than  rest  of  fin,  median  rays  3.33  in  head; 
caudal  not  deeply  forked,  upper  lobe  little  longer  than  lower,  ite  length  1.4  in  middle  rays,  which  are 
2.12  in  head,  margin  of  anal  little  rounded,  the  middle  rays  1.66  length  of  last  ray,  3  in  head,  first  ray 
reaching  almost  to  tip  of  last  ray  when  fin  is  depreK^ed;  anal  spinels  small,  st»cond  as  long  as  third  and 
stronger,  4.4  in  he>ad;  ventrals  2.2  in  heail;  |)ectoral  scarcely  reaching  front  of  anal,  1.33  in  head. 

(>)lor  in  life:  Deej)  brown,  silvery  below,  every  where  shaded  with  red,  especially  on  head;  eye 
scarlet;  a  large  blackish  blot(;h  on  side,  chiefly  alK)ve  lateral  line  and  l)elow  first  rays  of  soft  dorsal; 
maxillary  yellow  on  the  covered  parts;  narrow  bronze  streaks  following  rows  of  scales,  thei»e  streaks 
distinct,  chiefly  above  the  lateral  line;  dorsal  fin  pale,  e<lged  with  blood-red;  caudal  deeply  red;  anal, 
ventrals,  and  i)ectoral  scarlet.  Bright  colors  fade  and  disappear  in  spirits,  leaving  the  back  dark-gray, 
lower  parts  silvery,  more  or  less  flushed  with  red. 

An  inhabitant  of  the  West  Indies;  known  from  Cuba,  Jamaica,  Martinique,  and  Porto  Rico;  not 
known  to  occur  in  Florida,  but  said  to  be  not  uncommon  in  the  Havana  markets,  where  it  is  called 
"ojanco,"  in  allusion  to  the  large  eye.  It  was  seen  by  us  only  at  Ponce,  where  a  single  specimen,  9 
inches  long,  was  obtained.     This  species  does  not  reach  a  large  size. 

Mesoprion  mnhogoni  Cuvler  «fc  Valenciennes,  Hist.  Nat.  Poiss.,  II,  447,  1828,  Martinique. 
Mcsoprioii  ricardi  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  II,  447, 1828,  Martinique. 
Mesoprion  ojanco  Poey,  Memorias,  II,  150,  pi.  13,  fig.  10, 1860,  Cuba. 
LiUjanui  ojanco,  Poey,  Fauna  Puerto-Riquefla,  321, 1881;  Stahl,  1.  c,  76  and  162, 1883. 
Neomsenis  mahogoni,  Jordan  &  Evermann,  1.  c,  1272, 1898. 

Oenus  78.  OCTUBUS  Oill.     Babimbiai. 

This  genus  is  allied  to  NeomsmiSj  from  which  it  differs  notably  in  the  structure  of  the  skull,  espe- 
cially in  the  forward  extension  of  the  fronto-occipital  crest  to  the  ethmoidal  projection;  prefrontals 
with  posterior  areas  short  and  excavated  above  and  in  front.  The  single  species  shows  numerous 
minor  peculiarities,  as  the  peculiar  form  of  body,  the  large,  well-forked  caudal  fin,  and  the  small  bead, 
as  well  as  an  increased  number  of  gillrakers  and  the  presence  (in  the  adult)  of  pterygoid  teeth. 

133.  OcyunxB  ehrysurus  (Bloch).     ''Colirubiu^\-  Rabirubia;  Yellow-taU. 

(Plate  23.) 

Head  3;  depth  3;  D.  x,  13;  A.  in,  9;  scales  7-65-15,  51  pores.  Body  elliptical,  comparatively 
elongate,  back  little  elevated;  profile  straight  from  tip  of  snout  to  nape,  thence  rather  strongly  arched; 
caudal  peduncle  long  and  slender;  snout  pointed,  of  a  moderate  length,  3  in  head;  eye  small,  5  in 
head;  interorbital  space  very  convex,  with  sharp  median  keel,  4  in  head;  preorbital  narrow,  its  least 
width  6.66  in  head.  Mouth  small,  oblique,  lower  jaw  projecting;  maxillary  reaching  very  slightly 
beyond  front  of  orbit,  2.71  in  head;  upper  jaw  with  narrow  band  of  villiform  teeth,  outside  of  which 
is  a  single  series  of  larger  teeth,  5  or  6  of  those  in  front  being  somewhat  canine-like,  but  small;  lower 
jaw  with  a  single  series  of  moderately  strong  teeth,  none  of  them  large  enough  to  be  called  canines; 
tongue  with  a  large,  oval  pat<;h  of  teeth,  in  front  of  which  is  a  smaller  but  similar  patch;  teeth  on 
vomer  forming  a  broadly  arrow-shaped  patch,  with  backward  prolongation  on  median  line,  which  is 
nearly  twice  width  of  patch;  a  narrow  band  of  pterygoid  teeth  behind  patch  on  vomer,  this  not 
evident  in  young  examples.  Gillrakers  rather  long  and  slender,  longest  about  half  diameter  of  eye, 
about  8  +  21,  none  of  them  rudimentary.  Preopercle  with  its  posterior  margin  almost  vertical,  with  a 
slight  but  distinct  emargination  above  angle;  serrations  of  the  preopercle  very  feeble,  teeth  at  angle 
scarcely  enlarged;  nostrils  well  separated,  posterior  slit-like;  scales  small,  those  above  the  lateral  line 
arranged  in  very  oblique  series,  those  below  in  rows  nearly  horizontal;  cheek  with  5  or  6  rows  of 
scales,  about  2  rows  on  interopercle;  temporal  region  with  2  or  3  series  of  large  scales,  before  aiid 
behind  which  are  many  small  scales;  t^)p  of  head,  snout,  and  jawsnake<l;  bases  of  soft  dorsal  and  anal 
scaly.  Dorsal  spines  rather  long  and  slender,  fin  not  deeply  emarginate,  fifth  spine  longest,  2.4  in  hea<i; 
tenth  spine  3.75;  soft  dorsal  and  anal  similar,  their  margins  nearly  straight,  last  rays  slightly  shortened, 
median  rays  about  3  in  head;  caudal  fin  long,  very  deeply  forked,  upper  lobe  longest,  three  times  as  long 
as  middle  rays,  which  are  2.5  in  head;  pectoral  long  and  slender,  reaching  vent,  1.12  in  head;  ventrals 
1.57  in  head;  anal  spines  rather  weak,  the  third  a  third  longer  than  second,  4  in  head. 

Color  in  life:  Olivaceous  above,  rather  pale,and  somewhat  violet-tinged;  a  number  of  large,  irregu- 
lar, deep  yellow  blotches  on  sidt*s  of  back;  a  deep  yellow  stripe  from  tip  of  snout  straight  through  eye 
to  caudal  peduncle,  there  broadening  and  including  all  of  tail  aljove  lateral  line  and  behind  dorsal  fin; 
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above  this  a  |)early-purplish  area;  l>elow  it  a  flesh-coloreii  or  rosy  area  or  ban<l,  2  scales  broad,  then  a 
Bucceasion  of  about  16  narrow  streaks  alternately  flesh-<*olore<l  and  yellow,  growing  fainter  progressively 
below;  yellow  on  edges  of  scales,  reddish  on  their  middles;  iris  fiery-red;  lower  j)arts  of  head  fieeh-color 
with  some  yellow  spots;  maxillary  mostly  yellow^;  caudal  deep  yellow,  its  edges  reddish;  dorsal  chiefly 
yellow;  anal  faintly  yellow;  ventrals  and  pectoral  translucent. 

In  spirits,  all  markings  fade,  leaving  fins  yellowish,  upper  parts  grayish,  lower  rosy-silvery. 

Found  from  southern  Florida  to  Brazil,  generally  abundant;  known  from  Biscayne  Bay,  Key  West, 
Cuba,  Martinique,  St.  Kitts,  Jamaica,  Porto  Rico,  and  Brazil;  at  Key  West,  where  it  is  called  "  yellow- 
tail"  or  **  rabirubia,"  it  is  even  more  abundant  than  the  lane  snapper,  and  is  the  principal  fish  served 
at  the  Key  West  hotels  and  boarding-houses  in  the  fall.  It  is  said  to  be  plentiful  throughout  the  year 
except  during  the  winter,  when  unusual  cold  may  drive  them  away.  During  the  warmer  weather 
they  are  found  at  a  depth  of  2  fathoms  or  more,  usually  in  about  5  fathoms,  and  generally  about  shoals 
where  there  is  some  mud  bottom.  The  spawning  time  in  Florida  is  said  to  l)e  in  July,  when  they 
are  found  about  the  reefs  from  Miami  to  the  Tortugas. 

In  Porto  Rico  this  fish  is  called  "colirubia,"  and  is  an  abundant  and  important  food  sjwcies. 
It  was  seen  by  us  at  most  of  the  places  visited,  and  six^cimens  are  in  the  collection  from  Mayaguez,  San 
Antonio  Bridge,  Puerto  Real,  Ensenada  del  Boqueron,  Ponce,  Arroyo,  Hucares,  Fajardo,  (Mlebra,  and 
Isabel  Segunda.     Mr.  Gray's  collection  from  San  Gren)nimo  also  contains  several. 

This  species  attains  a  length  of  about  2  feet  and  a  weight  of  3  or  4  pounds  or  more,  and  is  quite 
gamy.  The  average  weight  of  those  seen  at  Key  West  was  probably  not  over  a  pound.  Those  seen 
in  Porto  Rico  were  somewhat  lai^r.     At  Key  West  they  are  mught  with  hook,  using  sardine  bait. 

Aeara  pUamba,  Marcgrave,  Hist.  Brasll.,  155, 1648,  Brazil. 

Rabirubia,  Parra,  Descr.  Dif.  Pieza«,  Hist.  Nat.,  pi.  20,  fig.  1, 17«7,  Cuba. 

Spanu  ehrysurus  Bloch,  Ichthyol.,  pi.  262, 1790,  Brazil;  after  Marcgrave. 

Anihias  rabirubia  Bloch  &  Schneider,  Syst  Ichth.,  309, 1801,  Cuba;  after  Farm.  • 

fypanu  semUuna  Lac6pMe,  Hist.  Nat.  Poias.,  IV,  141,  1803,  Martinique:  on  a  copy  of  a  drawing  by  Plumier. 

Meaaprinn  auroviitaius  Agassiz,  Spix,  Pise.  Brasil.,  pi.  66,  1829,  Brazil. 

Ocyttrus  rijgeremai  Cope,  Trans.  Am.  Phil.  Soe.  1871,  468,  St.  Kitta. 

OcyuTU^  Poey,  Fauna  Puerto-Riquefia,  321, 1881. 

OcyuruM  chrymrus,  Jordan  &  Evermann,  1.  c.,  1275, 1898. 

Oenus  79.  BH0MB0PLITE8  OiU. 

This  genus  is  closely  allied  to  Neonuerm^  but  cranial  i)eculiaritie8  and  extension  of  villi  form  teeth 
over  pterj'goid  and  hyoid  bones  well  warrant  generic  separation.  Form  of  vomerine  patch  of  teeth 
is  also  somewhat  peculiar.  Prefrontals  with  articular  facets  developed  from  simple  tubercles  and 
not  Y-shaped,  posterior  areas  cribriform;  basisphenoid  not  lobigerous;  pterygoid  with  a  broad  patch 
of  teeth  (in  adult);  hyoid  bones  and  tongue  with  teeth;  canines  very  small  or  obsolete;  dorsal  spines 
12,  soft  rays  10  or  11;  gillrakers  slender  and  numerous.     But  one  species  known. 

134.  Bihoinboplites  aurorubens  (Cuvier  &  Valenciennes).  Cagon  de  lo  Alio. 
Head  3;  depth  3;  eye  3.4;  snout  3.9;  maxillary  2.7;  mandible  2.2;  interorbital  4;  j)reorbital  8.5; 
D.  XII,  11;  A.  Ill,  8;  scales  8-68-16,  about  50  pores.  Body  elongate,  irregularly  elliptical,  the  back 
not  greatly  elevated,  highest  at  nape;  profile  regularly  and  strongly  convex  from  above  eye  to  spinous 
dorsal;  snout  rather  short  and  bluntish,  its  upper  profile  straight  and  steep;  eye  very  large;  inter- 
orbital space  very  convex;  preorbital  narrow;  mouth  small,  oblique,  lower  jaw  somewhat  projecting; 
maxillary  scaleless,  reaching  front  of  orbit;  upper  jaw  with  a  broad  band  of  villiform  teeth,  outside 
of  which  is  a  row  of  enlarged,  but  comparatively  small  teeth;  no  canines;  lower  jaw  with  one  series 
somewhat  stronger  than  outer  teeth  of  upper  jaw;  inside  of  these  is  a  rather  broad  villiform  band  of 
teeth  in  front  of  jaw  only;  tongue  with  a  very  broad  irregularly  ovate  patch  of  teeth,  its  width  almost 
as  great  as  width  of  tongue,  1.5  in  its  length;  in  front  of  this  patch  is  a  large  roundish  patch  of  teeth; 
an  oblong  patch  of  teeth  on  hyoid  bone;  vomer  with  a  rhomboid  (O-shaj^ed)  patch  of  teeth,  forming 
almocit  a  right  angle  in  front,  with  a  broadly  wedge-shaped  backward  prolongation  on  median  line,  its 
l^igth  about  twice  its  width;  palatine  band  of  teeth  very  wide;  pterygoids  with  a  large  patch  of  teeth, 
these  teeth  undeveloped  and.covered  by  skin  in  young  examples.  Gillrakers  numerous,  longest  about 
half  diameter  of  eye,  about  6  -f  21.  Preopercle  with  posterior  margin  almost  straight  and  vertical, 
slightly  emarginate,  weakly  serrate  above,  teeth  coarser  at  angle  and  on  lower  border;  posterior  nostril 
larger,  nearly  round. 
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Soalftfl  very  small,  rows  above  lateral  line  running  upward  and  bac^kward,  rows  below  rather 
wavy,  almost  horizontal;  temporal  region  covered  with  nmall  partially  embe<lded  scales,  in  4  or  5 
rows;  cheek  with  7  rows  of  scales;  4  rows  on  interoijerde,  3  rows  on  suboperde,  and  7  on  <)j)ercle; 
snout,  preorbital,  and  jaws  naked;  top  of  head  scaly  to  near  middle  of  eye;  soft  dorsal  and  anal  with 
but  few  scales  at  base.  Dorsal  spines  long  and  slender,  fourth  spine  longest,  2.9  in  head,  length  of 
spines  thence  gradually  decreasing  to  twelfth  spine,  which  is  3.33  in  head;  mai^in  of  softxiorsal  truncate, 
its  rays  of  subequal  length,  4.5  in  head;  last  ray  slightly  shorter;  caudal  deeply  forked,  upper  lol)e 
longer  than  lower,  its  length  1.75  times  middle  rays,  which  are  2  in  head;  upj)er  lobe  of  caudal  1.25 
in  head;  anal  similar  to  soft  dorsal,  its  rays  3.4  in  head;  second  anal  spine  shorter  than  third,  5  in 
head;  ventrals  2  in  head;  pectoral  somewhat  falcate,  reaching  opposite  vent,  1.4  in  head. 

Color  in  life:  Vermilion,  paler  below;  faint  brown  lines  running  obliquely  forward  and  downw^ard 
from  dorsal  along  rows  of  scales;  side  with  narrow  sinuous  streaks  of  golden-yellow,  some  of  them 
longitudinal,  others  oblique;  dorsal  rosy,  its  margin  chiefly  orange;  anal  pale  at  base,  rosy  at  extremity; 
pectoral  yellowish,  ventrals  rosy,  caudal  and  iris  vermilion;  inside  of  mouth  dusky. 

The  bright  colors  grow  faint  or  disappear  in  spirits. 


Fig.  49. — Khomboplites  anrorubens. 

Charleston  and  Pensacola,  south  to  Brazil;  known  from  Pensacola,  the  "Snapper  Banks, *'  Cuba, 
Martinique,  Santo  Domingo,  Jamaica,  Porto  Rico,  and  Brazil.  Only  a  single  specimen,  6  inches  long, 
was  obtained  in  Porto  Rico.     The  species  reaches  a  length  of  a  foot  and  is  a  good  food-fish. 

CenlropristU  aurorubens  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss,,  III,  45,  1829,  Brazil;  Martinique;  Santo  Domingo. 
Mesoprion  elegana  Poey,  Memorias,  II,  153, 1860,  Cuba. 

Aprion  arMwnmi«  Jordan  &  Gilbert,  Proc.  U.  S.  N.  M.  1883,  142,  Pensacola;  young  with  pterygoid  teeth  undeveloped. 
RhombopliUs  aurorvbens,  Jordan  &  Evermann,  1.  c.,  1277,  1898. 

Oenns  80.  ETELI8  Cuvier  ft  YalenoieimeB. 

Body  elongate,  covered  with  large  scales;  eye  very  large;  preorbital  very  narrow;  mouth  moderate, 
lower  jaw  projecting;  canines  in  upi)er  jaw  only;  no  teeth  on  tongue  or  pterygoids;  gillrakers  long  and 
slender.  Dorsal  fin  deeply  notched,  rather  short,  its  spines  10  in  number,  its  soft  rays  not  scaly; 
caudal  very  deeply  forked;  head  naked  above,  skull  with  interorbital  area  flat,  separate<l  from  occipital 
area  by  a  transverse  line,  limiting  median  and  lateral  crests  also;  frontals  wide  in  front,  not  cavernous, 
simply  normally  perforate;  supraorbital  margins  crenate;  periotic  region  little  convex  and  with  VK>nes 
thick,  unpolished;  prefrontals  l)ehind,  with  funnel-sliaped  foramina. 

The  relationships  of  this  interesting  genus  have  been  rej^eatedly  misunderstood,  but  it  l)elonj»s 
in  the  Lutianidss  and  it  has  no  special  affinity  with  Anihms,  Perca^  or  Serranm.  Its  synonymy  and 
relations  have  been  w^ell  discussed  by  Dr.  Gill.  In  spite  of  the  difference  in  form  of  dorsal,  its  relations 
with  Aprion  are  very  close.  The  skulls  in  the  two  are  almost  identical,  as  has  lx?en  pointed  out  bv 
Gill  and  by  Poey.     Two  American  species  are  known. 

a.  Maxillary  scaly;  depth  3.5  or  more  in  length octdatus,  135 

aa.  Maxillary  naked;  depth  less  than  3  in  length aquiionctris 
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136.  Etelis  oculatus  (Cuvicr  <k  Valoncienne^).     ' '  Cnchurfio.' 

Head  3.5;  depth  8.8;  eye  3.4;  snout  3.1;  maxillary  2. 1 ;  mandibhi  1.7;  interorbital  3.8;  D.  x,  11; 
A.  Ill,  8;  pectoral  1.1;  ventral  1.5;  caudal  0.8;  scales  5-51-11.  Body  elongate,  fusiform,  not  greatly 
compressed,  caudal  peduncle  rather  long  and  slender;  scales  large,  regular,  minutely  ctenoid;  top  of 
head  above  eyes  broad  and  flat,  naked,  skin  somewhat  rugose;  top  of  head  back  of  eyes  with  2  lateral 
patches  of  scales,  separated  from  those  of  body  by  a  groove;  cheek  and  opercles  scaly,  save  preopercle, 
which  is  naked,  its  edge  finely  toothed;  opercle  ending  in  2  weak,  flat  spines;  eye  very  large;  lower 
jaw  projecting,  maxillary  reaching  past  front  of  pupil;  teeth  of  upi>er  jaw  in  a  villiform  band  with  an 
outer  enlarged  row  and  1  or  2  pairs  of  strong  forward-pointing  canines  in  front;  lower  jaw  with  a  row 
of  conical  teeth  on  sides,  villiform  ones  in  front,  without  distinct  canines;  vomer  with  villifonn  teeth, 
palatines  with  a  row  of  stronger  conical  ones;  ventral  accessory  scale  not  well  developed;  dorsal  deeply 
notched;  caudal  scaly,  widely  forked. 

Color:  In  life,  bright-red  nearly  everywhere;  in  spirits,  pale,  the  reii  nowhere  ]xjrsisting. 

A  handsome,  edible  species.  Length  2  to  3  feet.  West  Indies  to  Madeira;  not  yet  known  from 
Florida;  in  rather  deep  water;  generally  common  on  rocky  bottom. 

One  8{)ecimen,  nearly  2  feet  long,  taken  at  Mayaguez. 

Semmus  oculatus  Cuvier  <fe  Valenciennes, Hist. Nat.  Poiss.,  Tr,266,lH28,  Martinique. 
EUiis ocuiatus,  Jordan  &  Evennann, I.e.,  1282, 1898. 


Fig.  50. — Etelis  octUntus. 

Family  XLV.  H^EMULID^.     The  Grunters. 

Body  oblong,  or  more  or  less  elevate<l,  covered  with  moderate-sized,  adherent  scales,  which  are 
more  or  les«  strongly  ctenoid  or  almost  cycloid;  lateral  line  well  developed,  concurrent  with  back, 
usually  not  extending  on  caudal  fin;  head  large,  crests  on  skull  usually  largely  developed;  no  suborbital 
stay;  mouth  large  or  small,  usually  terminal,  low,  and  horizontal;  premaxillaries  protractile,  their 
.«pine«  not  greatly  produced  backward;  maxillary  without  supplemental  bone,  for  most  of  its  length 
slipping  under  edge  of  preorbital,  which  forms  a  more  or  less  distinct  sheath;  preorbital  usually  broad; 
no  barbels;  teeth  all  pointed,  none  of  them  forming  marked  canines;  no  teeth  on  vomer,  palatines,  and 
tongue;  lower  pharyngeals  separate,  with  j)ointed  teeth;  gills  4,  a  large  slit  l^ehind  fourth;  pseudo- 
branchiae  large;  gil  1  rakers  nuxierate;  gill-membranes  H(^parate,  free  from  isthmus;  preopercle  serrate  or 
entire;  ojjercle  without  spines;  sides  of  head  usually  scaly;  dorsal  fin  single,  continuous  or  deeply 
notche<l,  sometimes  divided  into  2  fins,  spines  usually  strong,  depressible  in  a  groove,  heteracanthous, 
that  hij  alternating,  one  stronger  on  right  side,  other  on  left,  usually  10  to  12  in  numl^er;  anal  fin  similar 
to  .«oft  dorsal,  with  3  spines;  ventral  fins  thoracic,  rays  i,  5,  with  a  more  or  less  distinct  scale-like 
appendage  at  Ijase;  ciiudal  fin  usually  more  or  leas  concave  l)ehind;  air-bladder  present,  usually  simple; 
fctomach  csecal;  pyloric  cteca  few;  vertebne  usually  10  1-14=24.  Branchiostegals  usually  6  or  7. 
Cranium  with  its  muciferous  system  moderately  develoi>ed  or  rudimentary.     Intestinal  canal  short. 

Carnivorous  fishes  of  the  warm  seas,  most  of  them  valued  as  food.  The  family  includes  about  15 
genera  and  nearly  150  species.  It  is  very  close  to  the  LiUianicUe  on  the  one  hand  and  to  the  Sparidse  on 
the  other,  while  some  of  its  members  show  affinities  with  some  Scia;nidai  and  SerranicUs, 
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a.  Chin  with  a  central  groove  behind  the  symphyidfl  of  the  lower  jaw. 

b.  Mouth  more  or  less  wide,  the  jaws  scarlet  posteriorly  in  life;  soft  parts  of  vertical  flns  densely  scaly  to  their  marigins. 
e.  Scales  above  lateral  line  arranged  in  very  oblique  series,  not  parallel  with  the  lateral  line. 

d.  Jaws  subequal,  or  the  lower  included;  mouth  little  oblique;  glllrakers  comparatively  few  and  short. 

e.  Dorsal  spines  12,  rarely  11;  scales  large;  glllrakers  few  and  small  (10  to  14  on  lower  part  of  anterior  arch);  frontal 

foramen  a  single  or  divided  slit  at  the  base  of  the  high  supraoccipital  crest  in  front. 
/.  Mouth  moderate  or  large,  its  cleft  more  than  one-third  length  of  head;  back  more  or  less  elevated;  second  anal  spine 

strong,  notably  longer  than  third Hjbmulon,  81 

/.  Mouth  small,  its  cleft  less  than  one-third  length  of  head;  body  rather  elongate;  second  anal  spine  small;  bock  and 

sides  with  longitudinal  yellow  stripes;  teeth  weak;  glllrakers  rather  few  and  small;  snout  very  short,  2.66  in 

head;  frontal  foramina  separate  and  placed  some  distance  in  front  of  the  very  low  supraoccipital  crest; 

premaxillary  spine  very  short,  4.25  In  head Brachygenys 

ee.  Dorsal  spines  18;  anal  fln  low;  preorbltal  low;  glllrakers  in  moderate  or  rather  large  numbers,  12  to  18  on  lower 

part  of  arch;  lower  jaw  not  projecting:  mouth  little  oblique;  body  comparatively  elongate,  the  depth  2.75  to 

3.5  in  length;  body  with  longitudinal  yellowish  stripes;  scales  rather  small;  frontal  foramina  long  divided  slits 

in  front  of  supraoccipital  crest;  sise  small Bathybtoma,  82 

6b.  Mouth  more  or  less  narrow,  not  scarlet  within;  soft  fins  naked  or  with  scales  on  their  basal  parts. 
g.  Anal  fin  short,  its  rays  in,  7,  to  in,  10;  dorsal  fin  more  or  less  emarginate,  its  spines  rather  robust 
h.  Body  ovate,  back  elevated;  depth  greater  than  length  of  head;  outer  teeth  of  upper  jaw  enlarged;  lips  thick; 

second  anal  spine  strong;  soft  rays  of  dorsal  and  anal  scaly  at  base ANnoTRBMrs,  83 

hh.  Body  oblong,  depth  usually  less  than  length  of  head;  lips  not  very  thick;  scales  large,  those  above  lateral  line  in 

series  mostly  parallel  with  lateral  line. 
i.  Preopercle  very  sharply  serrate,  serrse  at  angle  much  enlarged,  those  below  angle  turned  forward;  outer  teeth  in 

both  jaws  considerably  enlarged;  soft  rays  of  dorsal  and  anal  more  or  less  scaly;  second  anal  spine  enlarged. 

Ck>NODON,84 

ii.  Preopercle  finely  serrate,  serre  at  angle  scarcely  enlarged,  those  below  not  antrorse;  teeth  subequal,  or  outer  in 

upper  jaw  somewhat  enlarged;  glllrakers  very  short  and  w^k. 
j.  Soft  part  of  dorsal  and  anal  with  series  of  small  scales  on  membranes  behind  each  ray;  anal  spines  small  or 
moderate,  second  little,  if  any,  longer  or  stronger  than  third;  body  oblong,  not  elevated;  scales  above  lateral 
line  parallel  with  back;  dorsal  spines  12,  soft  rays  15  or  16;  outer  teeth  of  upper  jaw  slightly  enlarged. 

Brachydeutbrub,  85 
jj.  Soft  parts  of  dorsal  and  anal  scaleleas,  except  a  low  sheath  at  base;  anal  spines  strong,  second  much  longer  and 

stronger  than  third;  dorsal  spines  12  or  13,  the.Moft  rays  11  to  14 Pom adasis,  86 

gg.  Anal  fin  long  and  low,  its  rays  in,  10,  to  in,  13;  dorsal  fin  low,  usually  not  deeply  emarginate;  anal  spines  small; 
preopercle  finely  serrate  or  entire;  outer  teeth  of  jaws  slightly  enlarged:  glllrakers  moderate,  rather  slender. 
k.  Dorsal  spines  12  or  13. 

I.  Scales  of  body  without  series  of  small  accessory  scales  at  base;  soft  dorsal  and  anal  naked  or  somewhat  scaly; 
mouth  small;  temporal  crest,  which  rises  from  behind  eye,  very  low  and  inconspicuous,  upper  edge  below 

base  of  high  supraoccipital  crest,  which  originates  over  pupil Orthopri8Tis. 

aa.  Chin  with  pores,  but  with  no  central  groove  at  symphysis;  preopercle  finely  serrate. 

m.  Anterior  profile  concave  above  eye;  snout  gibbous;  outer  teeth  in  both  jaws  enlarged  and  blunt  (appearance  of 
Aniwtremus):  glllrakers  small  and  slender;  anal  fin  rather  long,  soft  dorsal  and  anal  scalelefl8..GENYATRRin7B. 

Oenuf  81.  KfiMVLOH  Cnyier.     The  Omiiti. 

Body  oblong,  usually  more  or  leas  elevated;  mouth  wide,  maxillary  long  and  curved,  reaching 
to  below  eye,  its  tip  extending  to  posterior  end  of  preorbital;  chin  with  a  central  groove  behind 
symphysis;  lower  jaw  included;  glllrakers  moderate;  no  teeth  on  vomer  or  palatines;  teeth  of  jaws 
conical,-  outer  series  stronger,  curved;  lips  and  inside  of  mouth  posteriorly  commonly  bright-red  or 
scarlet  in  life;  preopercle  serrate,  with  no  recurve<l  hooks  below;  soft  part  of  vertical  fins  completely 
covered  with  scales;  scales  above  lateral  line  in  series  not  parallel  with  it;  a  marked  angle  formed 
at  junction  of  spinous  and  soft  parts  of  dorsal;  dorsal  spines  12  or  11;  second  anal  spine  enlai^ged, 
generally  larger  and  longer  than  third;  caudal  forked. 

There  are  12  or  13  species  of  Hsemulon,  all  of  them  American  and  all  important  food-fishes. 
They  are  of  fair  size,  the  flesh  is  firm  and  sweet,  and  they  find  a  ready  sale. 

All  the  species  have  more  or  less  of  orange  on  inside  of  mouth,  a  trait  of  coloration  not  found  in 
Pomadasis.  The  amount  of  redness  is  greatest  in  those  species  having  the  largest  mouth.  The  young 
differ  in  proportion  considerably  from  the  adults.  Besides  the  changes  usual  in  other  fishes,  we  may 
observe  that  in  Hsemxdon  the  yoimg  have  the  snout  proportionately  much  shorter,  so  that  the  maxillary, 
although  also  much  shorter  in  proportion,  extends  further  back  in  comparison  with  the  eye.  Nearly  all 
the  species  have,  when  young,  at  least  two  more  or  less  sharply  defined,  dark,  longitudinal  stripes  along 
the  side,  one  or  more  along  the  top  of  the  head,  and  a  dark  spot  at  the  base  of  caudal.  These  markings 
persist  longer  in  some  species  than  in  others,  but  traces  of  them  at  least  may  be  found  in  the  young  of 
nearly  all  the  species  of  UsemuUm  and  PomadasU,    In  a  few  species  these  markings  p^ersist  during  Ufe. 
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n.  Scales  below  lateral  line  anteriorly  not  especially  enlarged. 

b.  Scales  above  lateral  line  anteriorly  not  much  enlarged. 

e.  Maxillary  2.33  to  2.75  in  head,  not  reaching  center  of  eye  (in  adult) . 

d.  Back  and  sides  without  yellow  or  blue  stripes;  each  scale  above  with  a  median  blackish  spot,  these  forming 

undulating  lines  (spots  rarely  obsolete  in  adult,  obscure  or  wanting  in  young) :  maxillary  2.5  to  2.75  in  head. 

e.  Scales  in  a  vertical  row  from  first  dorsal  spine  to  lateral  line,  7  or  8  (9  in  oblique  series) . 

/.  Mouth  rather  small,  maxillary  scarcely  reaching  to  front  of  eye;  back  elevated;  preorbital  very  deep,  its  least 
breadth  greater  than  length  of  eye  in  adult,  4.12  to  4.66  in  head  in  young;  second  anal  spine  not  reaching  to  tip 
of  last  ray:  snout  long  and  pointed,  2.25  to  2.75  in  head. 

g.  Sides  without  dark  bars;  head  unspotted;  dorsal  spines  graduated;  second  anal  spine,  when  depressed,  reaching 
beyond  tip  of  last  spine , album,  136 

Jf.  Mouth  rather  large,  maxillary  reaching  front  of  pupil;  back  little  elevated;  preorbital  rather  narrow,  its  least  width 
5  in  head;  second  anal  spine  reaching  tip  of  last  ray;  snout  rather  long  and  pointed,  2.38  in  head:  back  and 
sides  with  4  or  5  black  longitudinal  streaks,  which  disappear  only  in  very  old  examples macroslomum,  187 

ee.  Scales  in  a  vertical  row  from  first  dorsal  spine  to  lateral  line,  5  or  6. 

h.  Series  of  scales  from  scapular  scale  extending  backward  to  front  of  soft  dorsal;  snout  rather  long  and  pointed: 
mouth  small;  maxillary  2.75  to  8  in  head;  pectoral  fin  long,  three-fourths  length  of  head;  black  spots  on  sides 

coalescing  in  continuous  stripes bonariengeJSS 

hh.  Series  of  scales  from  scapular  scale  not  extending  farther  backward  than  the  middle  of  spinous  dorsal;  snout 
shorter,  not  very  acute;  mouth  larger,  the  maxillary  about  2.5  in  head;  premaxillary  processes  about  8  in 
head;  dark  spots  on  scales  not  coalescent. 

t  Depth  of  body  about  2.66  in  length;  pectoral  fin  short,  less  than  two-thirds  length  of  head;  scales  above  lateral  line 

scarcely  enlarged.    Head  8;  depth  2.66;  scales  6-50-14;  X>.  xii,17;  A.  ni,  7 paiTa,189 

dd.  Back  and  sides  with  distinct  horizontal  yellow  stripes,  fading  but  not  disappearing  in  spirits;  no  black  spots  any- 
where; maxillary  2.33  in  head,  reaching  front  of  pupil earbonariwn,  140 

ee.  Maxillary  nearly  or  quite  half  length  of  head,  reaching  center  of  eye  in  adult;  no  black  spots  or  stripes  anywhere 
in  adult  (except  under  angle  of  preopercle) . 

j.  Back  and  sides  with  continuous  yellow  stripes,  which  are  horizontal  and  do  not  everywhere  follow  the  direction 
of  the  rows  of  scales;  ground-color  bluish-gray;  back  with  a  well-defined  blackish  area  from  first  dorsal  spine 
to  base  of  caudal,  this  color  covering  most  of  soft  dorsal  and  middle  of  caudal  lobes;  body  rather  elongate; 

snout  moderate;  second  anal  spine  2.75  in  head.    Head  3 mdanttrum 

jj.  Back  and  sides  of  head  and  body  with  continuous  blue  stripes,  horizontal  and  not  everywhere  following  rows  of 

scales;  ground-color  bright-yellow;  second  anal  spine  2.5  in  head.    Head  2.75 tciurua,  141 

66.  Scales  above  lateral  line  anteriorly  much  larger  than  other  scales plumieri,142 

aa.  Scales  below  lateral  line  anteriorly  much  enlarged;  head,  back,  and  sides  with  continuous  bright-yellow  stripes, 
those  below  following  direction  of  scales,  and  therefore  extremely  undulating  for  most  part.,  fiaoolineatum,  148 

186.  HaBinulon  album  Cuvier  &  Valenciennes.     *^Vteja*\'  JaUao;  Margate-fish;  Margaret  Grunt. 

(Plate  24.) 

Head  2.7;  depth  2.5;  eye  6;  snout  2.3;  maxillary  2.5;  interorbital  4;  preorbital  4.4;  scales 
8-51-16;  D.  XII,  16;  A.  iii,  8;  pectoral  1.6;  ventral  1.8.  Body  comparatively  deep,  btick  elevated  and 
compreflBed;  anterior  profile  nearly  straight,  very  slightly  concave  above  eye;  snout  long  and  pointed; 
maxillary  reaching  front  of  eye;  lower  jaw  included;  teeth  not  large,  those  on  sides  of  lower  jaw  more 
numerous  and  weaker  than  in  H,  sciurus  or  H.  plumieri;  interorbital  space  convex;  preopercle  finely 
serrate  above  angle;  scales  moderate,  none  of  them  much  enlai^ged,  in  oblique  series  above  lateral  line, 
nearly  horizontal  below;  soft  fins  scaly;  dorsal  spines  moderate,  fourth  highest,  2.4  in  head;  caudal 
lobes  subequal,  1.4  in  head;  second  anal  spine  stronger  and  slightly  longer  than  third,  3  in  head. 

Color  in  life,  of  adults:  Pearly-white  or  rich  olivaceous,  especially  above,  where  a  few  scales  have 
very  faint,  dark  spots  at  their  bases;  still  fainter  spots  visible  along  scales  of  lower  part  of  side; 
mouth  orange  within;  lips  and  a  faint  blotch  on  each  side  of  snout  light  yellow;  a  dusky  shade  under 
edge  of  preopercle  (much  more  distinct  in  young);  fins  all  light  olive;  soft  dorsal  somewhat  dusky; 
hold  without  stripes  or  spots.  Young  more  distinctly  spotted,  spots  small,  round,  blackish,  each  with 
a  pearly  edge;  one  under  each  scale  of  back  and  sides  very  distinct  when  the  fish  is  alive,  or  after  its 
scales  are  removed,  but  disappearing  almost  entirely  with  death.  In  life,  a  broad,  dusky  lateral  band 
is»  also  present,  disappearing  with  death. 

Found  from  Florida  Keys  to  Brazil;  known  from  Key  West,  Bahamas,  Havana,  Jamaica,  Porto 
Bico,  and  St.  Thomas;  specimens  obtained  by  us  at  Isabel  Segunda. 

The  margate-fish  is  a  common  and  important  species  at  Key  West.  It  reaches  a  weight  of 
8  or  10  pounds,  the  average  being  about  4  to  6  pounds.  It  is  found  in  deep  water,  most  abundantly 
on  the  reefis.     It  spawns  early  in  smnmer,  probably  in  July,  on  rock  bottom,  at  which  time  it  is 
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said  to  school.  One  intelligent  fisherman  says,  however,  that  it  does  not  school  at  Key  West,  though 
it  d(K».s  in  the  Bahamas.  It  is  generally  found  on  rock  or  Imrry  bottom,  around  shoals.  At  night  it 
comes  into  more  shallow  water  U)  feed — crabs,  crawfish,  worms,  et<!.,  constituting  the  bulk  of  its  food. 
The  bait  used  for  it  is  crawfish  or  crabs.  Cold  is  said  not  to  affect  this  fish  to  any  great  extent  It 
does  not  appear  to  be  very  common  about  Porto  Rico,  but  is  highly  esteemed.  The  largest  obtained 
by  us  was  8.75  inches  long. 

The  origin  of  the  common  name  of  the  **margate-fi8h"  is  not  generally  understood.  It  appears, 
however,  to  have  been  derived  from  Margate,  a  well-known  seaport  and  watering-place  in  England. 
Some  of  the  fishermen  of  the  Bahamas  came  originally  from  Margate  and  applied  the  name  to  one  of 
the  fishes  which  they  found  in  the  Bahamas.  Many  of  these  fishermen  (Conchs)  have  come  to  Key 
West  and  brought  the  name  with  them.  The  name  Margate  is,  at  Key  West,  sometimes  corrupted  into 
"Margat"  and  "Margaret,"  while  in  Biscayne  Bay  it  is  "Margat,"  "Market,"  or  "Margarite." 

Perca marina gibbosa  (Margate-fish),  Catesby,  Nat.  Hist.  Carolinas,  etc., 2,  pi.  2, 1742,  Bahamaa. 

HFemiUon  album Cuvier  «&  Valenciennes,  Hist.  Nat.  Pois.M.,  V. 241, 1830,  St.  Thomas;  Jordan  &  Evermaiiii,  1. c,  1296,1896. 


^ 


Fig.  51. — Hienitdijn  macrostomum, 

137.  HaBmulon  macrostomum  Giinther.     Gray  Grunt;  Striped  Grujil;  '^GorrKfrnp.** 

Head  2.75  to  2.8;  depth  2.9;  eye  4.33  to  5;  snout  2.33;  maxillary  2;  interorbital  3.6;  preorbital 
about  5;  D.  xii,  16;  A.  iii,  8;  scales  9-53-12;  pectoral  1.4  in  head;  ventral  1.75  to  1.8.  Body  deep, 
compressed,  back  elevated  in  adult,  profile  nearly  straight  from  tip  of  snout  to  occiput,  thence  gently 
curved  to  origin  of  dorsal;  ventral  outline  straight;  snout  long  and  pointed,  jaws  sulxiqual;  mouth 
large,  nearly  horizontal,  maxillary  re>aching  middle  of  pupil.  Teeth  moderate,  outer  row  in  upper 
jaw  and  p<^>sterior  teeth  in  both  jaws  considerably  enlarged;  preopercle  finely  serrate;  gillrakern 
moderate;  scales  moderate,  those  above  lateral  line  not  enlarged,  those  l)elow  slightly  enlarged  <iii 
anterior  part  of  Ixxiy;  scales  al)ove  arranged  in  very  oblique  series,  those  Inflow  oblique  anteriorly, 
becoming  horizontal  posteriorly.  Dorsal  spines  strong,  longest  about  2.4  in  head;  soft  dorsal  high, 
longest  rays  3  in  head;  caudal  lolx*s  subetjual,  lo])es  1.5  in  head;  anal  spines  strong,  second  longest 
and  strongest,  2.8  in  head,  not  reacrhing  past  tip  of  last  soft  rays  when  depreR^ed;  soft  anal  high,  its  free 
edge  concave,  longest  rays  2.5  in  head  and  reaching  Ix^yond  tips  of  last  rays  >\'^ien  depressed;  cautial 
and  soft  parts  of  dcjrstU  and  anal  densely  and  finely  scaled;  pectorals  and  ventrals  with  a  few  fine  scales. 

Color  in  life:  Body  dirty-silvery  with  about  nine  dark  longitudinal  streaks,  plainest  in  young;  a 
median  stripe  from  snout  to  origin  of  dorsal;  first  and  second  lateral  8trij>es  extend  from  above  eye  to 
posterior  end  of  soft  dorsal,  third  l)egins  on  ui)per  rim  of  orbit  and  extends  to  vertical  of  posterior  end 
of  soft  dorsal  where  it  joins  fifth  line;  fourth  line,  which  is  usually  indistinct,  begins  at  eye,  extendH 
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across  opercle,  and  finally  disappears  on  middle  of  side;  fifth  extends  from  eye  along  middle  of  side, 
rnxssing  lateral  line,  where  it  is  joined  by  third,  then  extending  on  caudal  i)eduncle  above  lateral  line 
to  baae  of  caudal  fin;  the  remaining  lines  are  on  lower  part  of  side  and  are  more  or  lees  broken  and 
irregular;  head  dark  grayish-purple;  an  inky-black  sjx)t  on  inner  lower  edge  of  opercle;  lower  jaw 
flesh-color,  with  numerous  fine  dark  specks;  dorsal,  caudal,  anal,  and  jwctoral  yellow,  with  dusky 
wash  on  bases;  ventrals  dark;  inside  of  mouth  flesh-color.  In  larger  individuals  the  dark  streaks  persist, 
!)nt  are  less  distinct. 

Found  in  the  waters  of  southern  Florida  and  West  Indies;  known  from  Clearwater  Harbor,  Key 
West,  Florida  Keys,  Indian  River  Inlet,  Jamaica,  St.  Thomas,  and  Porto  Rico.  Probably  not  common 
in  Porto  Rico,  as  we  obtained  specimens  only  at  San  Juan  and  Arroyo.  The  largest  of  these-  was  10.5 
inches  long.  The  life-colors  in  the  above  description  were  taken  from  a  specimen  6.5  inches  long, 
obtained  at  Arroyo. 

Ussmulmir  macrostoma  Gtinther,  Cat.,  1, 308, 1859,  Jamaica. 

HagmtUon/reTndMndum  Goode  <fe  Bean,  Proc.  U.  S.  N.  M.  1879,  aiO,  Clearwater  Harbor,  Florida. 

HsemtUon  mcicrostamum,  Jordan  <Sc  Evermann,  1.  c,  1296, 1898. 

138.  Hsdmulon  bonariense  Cuvier  &  Valenciennes.   '*Ronco  Prieto*\'  ^'Arrayado'*;  Blxick  Orunt, 

Head  2.8;  depth  2.6;  scales  5-44-10;  D.  xii,  16;  A.  iii,  8.  Body  oblong,  compressed,  the 
back  considerably  elevated;  head  rather  long;  snout  pointed,  rather  longer  and  sharper  than  in  H. 
parra,  anterior  profile  straight,  or  a  little  concave  l)efore  eyes.  Snout  2.66  in  head  (in  young  of  9 
inches).  Mouth  rather  small,  smaller  than  in  H.  parra^  maxillary  barely  reaching  front  of  eye,  its 
length  3  in  head.  Teeth  of  moderate  size,  outer  and  posterior  somew^hat  enlarged.  Eye  moderate, 
4.66  in  head;  interorbital  space  flattish,  its  width  4.25  in  head;  preorbital  moderate,  its  least  width 
4.8  in  head;  preopercle  moderately  serrate.  Gillrakers  few  and  small,  about  12  on  lower  part  of  arch. 
S<rales  larger  than  in  H.  parra  or  any  other  of  the  genus,  those  above  and  below  lateral  line  alK)ut 
equal  in  size,  those  above  arranged  in  series  which  are  less  oblique  and  more  undulating  than  in 
related  species,  the  series  from  scapular  scale  following  direction  of  lateral  line  for  about  10  scales,  then 
turning  abruptly,  reaching  base  of  last  dorsal  spine,  or  sometimes  anterior  part  of  soft  dorsal;  soft  fins 
«<^y  as  usual.  Dorsal  spines  of  moderate  strength,  fourth  2.6  in  head;  longest  ray  of  soft  dorsal  4  in 
head;  caudal  1.66  in  head;  anal  high,  second  spine  and  longest  rays  extending,  when  depressed,  well 
beyond  tip  of  last  ray;  longest  soft  ray  2.75  in  head;  second  spine  longer  and  stronger  than  third,  2.66 
in  head;  pectorals  long,  1.33  in  head;  ventrals  1.75. 

Color  in  spirits,  pearly-gray;  center  of  each  scale  brownish-black,  these  coalescing  and  forming 
very  sharply  defined  continuous  undulating  stripes;  about  16  of  these  between  front  of  dorsal  and  front 
of  anal;  sixth  extending  from  scapular  scale  to  last  dorsal  spine;  ba.se of  caudal  blackish;  fins  dusky. 

This  species  is  found  in  the  West  Indies  south  to  Buenos  Ay  res;  not  very  common.  It  is  not 
c:«>mmon  al>out  Porto  Rico,  only  2  specimens  being  obtained,  both  in  San  Juan  market.  It  rea(;hes  the 
length  of  a  foot  or  less,  and  is  of  some  value  as  a  food-fish. 

UsemuUm  canna  Cuvier  <fe  Valenciennes,  Hist.  Nat,  Poiss.,  V,  238, 1830,  Martinique;  not  of  Aga&^iz,  1829. 

HstmuUmhonaricMeCxw.  &  Val..  Hist.  Nat.  Poiss.,  V,  254,  1830,  Buenos  Ayres:  Jordan  &  Evermann.  1.  c,  1297,  1898 

Hxmtdon  rwiatum  Poey,  Memorias,  II,  179,  1860,  Cuba. 

Tlxmulon  retrocurrrii*  Poey,  Repertorio,  II,  236, 1868,  Cuba. 

HsrmuUm  ctmHnuum  Poey,  Enum.,  46, 1875,  Cuba;  Poey,  Fauna  Puerto-RiquefSa,  326,  1881;  Stahl,  1.  c,  77  and  163,  1883. 

139.  HsBniulon  parra  (De.smarest).     ^ ^ Array ado^ ^ ;  "Jiorwo^';  Sailor^ s  Choice. 

Head  3;  depth  3;  eye  4.4;  snout  2.4;  interorbital  4;  preorbital  4.8;  D.  xii,  17;  A.  in,  8;  scales 
i:-,54-12;  pectoral  1.6;  ventral  1.8.  Body  comparatively  deep,  back  compressed  and  arched;  anterior 
;»n>file  rather  steep  and  convex,  nearly  straight  from  tip  of  snout  to  opposite  front  of  eye,  from 
which  |K>int  to  origin  of  dorsal  fin,  it  is  gently  and  regularly  arched;  back  from  origin  of  dorsal  to 
<iiu<lal  [)€*duncle  a  uniform  long  curve;  ventral  line  of  body  from  tip  of  lower  jaw  to  anal  fin  nearly 
^t^aight;  caudal  peduncle  compreased,  its  narrowest  width  3  in  its  least  depth.  Mouth  moderate  but 
nlightly  oblique,  gaj)e  3  in  head;  lower  jaw  slightly  shorter;  maxillary  reaching  somewhat  past  front 
of  eye.  Teeth  snmll,  in  yilliform  bands,  those  of  outer  series  on  sides  of  lower  jaw  somewhat  enlarged; 
uoantroree  teeth.     Interorbital  space  convex;  preopercle  scarcely  roughened,  wholly  without  serra- 
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tions;  gillrakers  short  and  not  very  stout,  about  15  on  lower  arm  of  arch.  Squamation  very  complete, 
all  soft  fins  densely  and  finely  scaled;  scales  of  body  rather  large,  those  above  lateral  line  somewhat 
enlarged  anteriorly,  running  in  very  oblique  series,  series  from  humeral  scale  terminating  under  eighth 
dorsal  spine;  scales  below  lateral  line  in  more  nearly  horizontal  series,  those  on  anterior  part  of  body 
somewhat  enlai^ed;  lateral  line  arched,  approximately  parallel  to  dorsal  outline,  but  very  gently 
approachmg  it  posteriorly.  Dorsal  spines  strong,  fourth  to  sixth  longest,  fin,  when  depressed,  being 
inclosed  in  a  groove  by  the  sheathing  scales;  first  anal  spine  quite  small,  second  large  and  strong,  much 
stronger  but  scarcely  longer  than  third,  their  points  not  reaching  tips  of  last  soft  rays  when  depressed ; 
free  end  of  soft  anal  slightly  eraarginate;  caudal  lobes  subequal,  their  length  about  1.66  in  head; 
pectoral  rather  short  and  broad,  reaching  slightly  past  tips  of  ventrals;  ventrals  short,  their  tips 
acutely  rounded. 

Color  in  spirits,  dark-brown;  center  of  each  scale  on  upper  parts  of  body  dark-brown  surrounded 
by  silvery,  free  edge  of  scale  paler  or  purplish-brown;  lower  part  of  side  and  under  parts  more  silvery, 
but  with  numerous  fine  dark  punctulations  everywhere;  head  dark;  fins  all  dark. 

The  range  of  this  fish  extends  from  southern  Florida  through  the  West  Indies  to  Brazil;  it  is 
recorded  from  the  Tortugas,  Key  West,  Cards  Sound,  Marco,  Lemon  Bay,  and  Biscay ne  Bay  in  Florida, 
and  from  Havana,  Jamaica,  Porto  Rico,  and  Brazil.  It  is  abundant  about  Key  West.  It  collects  into 
schools  in  July  and  August,  at  which  time  it  spawns  on  rocky  bottom.     It  reaches  a  weight  of  2  pounds, 


Fio.  b2.—Hsemulon  parra. 

the  average  being  about  half  a  pound,  and  is  a  valuable  food-fish.  The  best  fishing  for  this  species  is 
in  summer.  The  single  specimen  obtained  in  Porto  Rico  is  from  Puerto  Real,  and  is  10.5  inches  long. 
It  is  probably  not  uncommon  at  the  west  end  of  the  island. 

IHabaHs parra  Desmarest,  Prem.  B^c.  Ichth., 30,  pi.  2,  fig.  2, 1823,  Havana. 

Hsemulon  caudiTnacula  Cuvier,  R^gne  Animal,  ed.  2,  vol.  2, 176, 1829,  Brazil:  Havana. 

Hamvlon  chromU  Brotusonet  MS.  in  Cuvier  &  Valenciennes,  Hi8t.  Nat.  Poiss.,  V,  242, 18:^0,  .Jamaica. 

HasmtUon  acutum  Poey,  Memorias,  II,  180, 1860,  Cuba. 

HsemuUm  aerratum  Poey,  Memorias,  II,  181, 1860,  Cuba;  Poey,  Fauna  Puerto-Riquefia,  325, 1881;  Stahl,  1.  c,  77  and  163, 1888. 

Hsemulon  aUndum  Poey,  Memorias,  II,  181, 1860,  Cuba.  " 

HaemtUon  parra,  Jordan  &  Evormann,  1.  c,  1297, 1898. 

140.  HsBinulon  earbonariuxn  Poey.     Ronco  Carbonero. 

Head  3;  depth  2.8;  eye  large,  3.66  in  head;  D.  xii,  16;  A.  in,  8;  scales  7-55-14.  Body  oblong; 
back  not  greatly  elevated,  profile  nearly  straight  or  slightly  convex  from  tip  of  snout  to  above  eye, 
thence  gibbous  to  front  of  dorsal;  snout  short,  moderately  pointed,  its  length  3.16  in  head;  mouth 
not  very  large;  gape  somewhat  curved;  maxillary  extending  nearly  or  quite  to  front  of  pupil,  its 
length  2.5  in  head;  lower  jaw  rather  included.  Teeth  strong,  much  as  in  H.  aciunw,  but  a  little 
shorter.     Interorbital  space  flattish,  4  in  head;  preorbital  moderate,  its  least  breadth  6  in  head;  pre- 
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orbital  finely  but  rather  sharply  serrate;  gillrakers  small,  9-f  14.  Scales  moderate,  those  below  lateral 
line  anteriorly  moderately  enlarged,  their  series  nearly  horizontal;  series  above  lateral  line  very 
oblique.  Dorsal  spines  slender  and  high,  the  fourth  1.87  in  head;  longest  soft  rays  3.5;  upper  caudal 
lobe  a  little  longer  than  lower,  1.2  in  head;  longest  anal  rays  2.2  in  head,  their  tips  when  depressed 
reaching  beyond  tip  of  last  ray;  second  anal  spine  strong,  2  in  head,  its  tip  reaching  when  depressed 
al)out  to  tip  of  last  soft  ray;  ventrals  1.5  in  head;  pectoral  1.3. 

Color  in  life,  light  bluish-gray,  much  as  in  H.  plumieri;  Ixxly  with  7  oi  8  deep  brassy-yellow 
Htripes  which  are  horizontal  al)ove,  those  below  lateral  line  a  little  curved,  following  the  rows  of  scales; 
Htripes  narrower  than  interspaces  of  ground-color;  3  stripes  above  lateral  line,  3  or  4  below,  the  latter 
paler;  little  black  under  angle  of  preopercle;  caudal  blackish-yellowish  at  tip;  soft  dorsal,  anal,  and 
ventrals  yellowish-gray,  distal  portion  blackish;  spinous  dorsal  bluish,  deep  yellow  at  base  and  edge; 
yellowish  stripe  along  middle  of  fin;  pectoral  plain,  yellowish  bar  across  its  base;  mouth  deep  red, 
its  angle  dusky.  In  spirits,  grayish,  more  or  less  shaded  with  dusky,  the  stripes  rather  faint 
orange-brown. 

West  Indies  and  the  Bermudas,  south  to  Brazil;  very  common  at  Havana.  Length  about  10 
inches.  One  8  inches  long  in  Mr.  Gray's  collection  from  San  Geronimo;  not  seen  by  ua  in  Porto  Rico. 
HaemuUm  carbonarium  Poey.  Memoriae,  II,  176, 1860,  Cuba;  Jordan  <&  EvennanD,  1.  c,  1800, 1896. 


Fio.  8S.—Hsemulon  sciurus. 
141.  Hsraiulon  sciurus  (Shaw).     **Iionco  Amarillo^*;  Boca  Colorado;  **Cachicaia'\'  Yellow  Orunt. 

Head  2.66  to 2.83;  depth  2.83  to  3;  eye  4  to  4.75;  snout  2.25  to  2.33;  maxillary  2  to  2.1;  interorb- 
ital  3.5  to  4.33;  preorbital  6;  D.  xii,  16;  A.  iii,  8;  scales  9-50  to  53-13  or  14;  pectoral  1.5  to  1.43; 
ventral  1.75  to  1.86.  Body  oblong,  back  regularly  and  gently  elevated,  ventral  outline  nearly  straight; 
snout  rather  long  and  pointed;  mouth  large,  gape  curved,  maxillary  usually  reaching  to  vertical  of 
front  of  pupil;  lower  jaw  slightly  included;  teeth  strong,  upper  jaw  in  front  with  about  3  strong 
canines  on  each  side;  front  teeth  of  lower  jaw  rather  strong;  antrorse  teeth  of  back  part  of  each  jaw 
rather  strong.  Scales  moderate,  those  above  lateral  line  not  enlarged  anteriorly,  arranged  in  oblique 
series,  those  below  slightly  larger  anteriorly,  arranged  in  nearly  horizontal  series;  lateral  line  gently 
arched  in  front.  Dorsal  spines  moderate,  fourth  longest,  about  2.5  in  head;  longest  ray  of  soft  dorsal 
about  4  in  head;  second  anal  spine  strongest  and  somewhat  longer  than  third,  but  not  reaching  tips 
of  last  soft  rays  when  depressed;  upper  caudal  lobe  somewhat  the  longer;  soft  parts  of  dorsal,  anal, 
and  caudal  densely  scaled;  pectoral  and  ventral  less  fully  scaled;  preopercle  finely  serrate;  gillrakers 
short  and  slender,  about  17  below  angle  of  first  arch. 

General  color  in  life:  Yellowish,  side  with  about  10  broad,  brassy  bands  alternating  with 
somewhat  narrower  pale-blue  bands,  fourth  of  which  runs  forward  across  upper  edge  of  orbit,  crosses 
forehead  and  joins  its  fellow  from  other  side;  cheek  and  snout  with  similar  blue  lines,  the  one  on 
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middle  of  cheek  forking  below  eye  and  inclosing  an  oblong  area  of  ground-color;  spinous  dorsal 
pale-yellowish  olive,  bordered  with  orange;  soft  dorsal  rusty-olivaceous,  with  orange  border;  caudal 
dusky  at  base,  yellowish-olive  on  out^-r  third;  anal,  greenish-yellow;  pectoral  and  ventral,  rusty-lemon 
or  light-yellow;  inside  of  mouth,  except  tips  of  jaws,  blood-red. 

The  yellow  grunt  reaches  a  length  of  18  inc^hcs  and  a  weight  of  a  pound  or  less  and  is  a  common 
and  important  food-fish  from  the  Florida  Keys  to  Brazil.  It  apj)ears  to  b(»  generally  abundant  alK>ut 
Porto  Rico  and  was  obs(»rved  at  most  of  the  places  visited.  There  are  specimens  in  the  collection 
from  San  Juan,  Arroyo,  Viecjues  Island,  Culebra  Island,  Fajardo,  Guanica,  Puerto  Real,  and  En8ena<lii 
del  B<x}ueron;  taken  by  Mr.  Gray  at  San  Geronimo.  It  has  previously  been  recorded  from  Biscay ne 
Bay,  the  Tortugas,  Key  West,  and  others  of  the  Florida  Keys,  Cuba,  Aspinwall,  Bahia,  and  Jamaica. 
At  Key  West  this  fish  is  known  as  "boar  grunt'*  and  is  very  plentiful,  usually  in  schools  on 
rock  bottom.  A  Key  West  fisherman  reports  that  he  has  often  caught  600  to  600  in  a  single  day; 
the  l^est  fishing  is  in  August.  The  best  bait  is  a  long  worm  which  the  fishermen  get  from  the  stem  of 
a  tall  grains  which  grows  on  the  bars.  Nothing  could  be  learned  concerning  its  spawning  habits, 
except  that  it  probably  spawns  in  AugiLst.     Cold  is  said  to  affect  this  species  seriously. 

Anthias  /ormos^iis  B\och,  lehlh.,  pi.  323.  1790.  Antilles:  not  Perca /(trmom,  Linneeus,  with  which  it  has  been  identifled; 

the  latter  i.s  Diplednim  ff/rmosum. 
S]>nru(f  scinrus  Shaw,  General  Zoology,  IV,  pi.  64,  1803,  Antilles:  ba.se<i  on  the  description  and  figure  of  Bloch. 
Hirtnnlon  clegtim  Cuvier,  Ri^gne  Animal,  ed.  2,  vol.  2,  175,  1829;  no  description;  based  on  Bloch's  figure. 
f  Diabasis  obliqxicUus  Bennett,  Zool.  Joum.  London,  V,  183.').  90,  Jamaica, 
f  HtnnuUm  (dmilig  Castelnau,  Anim.  Nou.  et  Rares,  II.  185.5,  Bahia. 

IlmtniUm  luteum  Poey.  Memorias,  II,  174,  1860,  Cuba;  I'oey,  Fauna  Puerto-Riquefiu,325,  1881;  Slahl,l.c.,77  and  16a,188;{. 
Htemulon  miUtainfatnm  Poey,  Memorials,  II,  178,  1860,  Cuba;  Stahl,  1.  c.  168, 1883. 
HsemuUm  hiatus  Haly,  Ann.  Nat.  Hist.,  XV,  1875,  268.  Aspinwall. 
Uxmulun  sciurus,  Jordan  &  Evermann,  1.  o.,  1303,  1898. 


Fig.  54. — HwmiUon  plumieri. 

142.  HaBmulon  plumieri  (Lac^pdde). 

**  Cachicata'';  ''Boca  Colorado'';  Bona)  Bonco;  Banco  Arard;  Common  Grunt. 

Head  2.5  to  2.8;  depth  2.43  t^  2.66;  eye  4.5  to  5;  snout  2.16;  maxillary  2;  interorbital  3.2  to  4; 
preorbital  5  to  5.8;  D.  xir,  15  or  16;  A.  in,  8  or  9;  scales  6-51-17;  pectoral  1.5  to  1.8;  ventral  1.75 
to  1.8.  Body  moderately  elongate,  back  considerably  elevated  and  compressed;  head  long,  snout 
sharp  and  projecting;  anterior  profile  more  or  less  S-8hape<l,  nearly  straight  from  tip  of  snout  to  front 
of  eye,  there  concave,  thence  giblxms  to  front  of  dorsal,  this  character  more  pronounced  in  adult«; 
mouth  very  large,  gape  curved,  maxillary  nearly  rt»aching  middle  of  eye;  jaws  subequal,  or  lower 
slightly  included;  teeth  strong,  in  rather  broad  bands,  those  of  outer  series  enlai^ged;  antrorse  teeth  of 
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poaterior  part  of  each  jaw  strong;  interorbital  space  conrex;  preopercle  finely  serrate;  gillrakers  small 
and  rather  weak,  about  12-|-15;  scales  rather  large,  those  above  lateral  line  very  much  enlarged  ante- 
riorly, arranged  in  irregular  and  very  oblique  series;  those  below  lateral  line  but  slightly  enlarged 
anteriorly  and  in  oblique  series.  Dorsal  spines  stout,  third  to  fifth  longest,  about  2.5  in  head,  longest  soft 
ray  about  4.5;  first  anal  spine  very  short,  m  usual,  second  long  and  strong,  2.4  in  head,  scarcely  reaching 
tips  of  last  soft  rays  when  depressed  and  scarcely  longer  than  third;  soft  portion  of  anal  slightly 
concave,  anterior  rays  longest,  about  2.5  in  head;  upper  caudal  lobe  the  longer,  1.4  in  head;  pectoral 
long  and  somewhat  falcate,  about  1.33  in  head;  ventrals  long,  about  1.57  in  head;  caudal  and  soft  parts 
of  dorsal  and  anal  densely  and  finely  scaled,  few  scales  on  pectorals  and  ventrals. 

Color  in  life:  General  color  light  bluish,  series  of  scales  each  with  a  small  brown  or  brassy  spot, 
these  forming  narrow  indistinct  lines  running  upward  and  backward;  above  the  lateral  line  the  body 
of  each  scale  is  bluish,  the  border  brownish  olive;  a  brassy  band  along  lateral  line;  back  with  some 
bronze;  under  parts  whitish;  about  12  narrow,  irregular  bright-blue  lines  on  head,  separated  by 
broader  brassy  lines,  these  lines  sometimes  extending  upon  body;  inner  edge  of  maxillary  orange; 
lower  anterior  edge  of  opercle  yellow;  inside  of  mouth  red  or  deep  yellow;  lips  dusky;  dorsal  grayish, 
with  a  narrow  yellow  edge  on  spinous  portion;  caudal  plain  gray;  anal  gray,  tinged  with  yellow. 

Color  in  spirits:  Body  pale-grayish  with  slight  bluish  iridescence  on  terminal  borders  of  scales; 
bases  of  scales  above  lateral  line  brown;  under  parts  paler;  head  purplish,  blue  lines  persistent  but 
duller,  the  brassy  entirely  faded;  bright  color  of  inside  of  mouth  also  faded. 

The  range  of  this  species  is  from  Cape  Hatteras  and  Pensacola  south  toJBrazil,  on  sandy  shores. 
It  is  par  excellence  "the  grunt"  of  our  South  Atlantic  States  and  Florida.  About  Porto  Rico  it  is 
one  of  the  most  abundant  and  valuable  food-fishes.  Numerous  specimens  were  obtained  at  San  Juan, 
Mayaguez,  Puerto  Real,  Boqueron,  Guanica,  Ponce,  Arroyo,  Hucares,  Isabel  Segunda,  and  Culebra. 
It  was  one  of  the  most  common  species  in  all  the  markets  of  the  island.  It  is  caught  either  in  the 
fish-traps  or  with  haul  seines.  In  our  seining  about  the  island  this  was  ttie  species  most  frequently 
taken,  particularly  on  sandy  shores.  At  Key  West  it  is  the  most  abundant  of  all  the  food-fishes,  and 
is  caught  all  the  year  round,  the  best  season  being  during  the  fall.  Their  spawning  season  is  during 
August  and  September,  at  which  time  they  gather  up  into  schools  on  shoal,  feathery,  rock  bottom, 
where  they  spawn.  Each  roe  is  from  1  to  2  inches  in  length.  The  eggs  are  said  to  be  **  gritty  "  to  the 
touch  and  about  the  size  of  a  No.  10  shot.  When  ripe  they  separate  and  flow  freely  from  the  fish. 
After  spawning  the  schools  break  up  and  the  fish  scatter.  They  are  so  abundant,  however,  that  they 
can  usually  be  found  in  large  numbers  on  suitable  bottom,  the  best  fishing  being  on  rock  bottom. 
These  fish  grow  to  about  18  inches  in  length,  with  a  maximum  weight  of  4  pounds;  but  those  over  2 
pounds  are  rare,  and  the  average  weight  does  not  exceed  one-third  of  a  pound. 

Gtujbi  coarahrasUiensQnis,  Marcgrave,  Hist.  Brasll.,  163, 1648,  Braill. 

Ptrca  marina  capiU striato  (the  Grunt),  Catesby,  Hist.  Carolina,  pi.  6,  1743,  Bahamas,  etc. 

Labrus  plumieri  Lac^pMe,  Hist.  Nat.  Poisa.,  Ill,  480,  pi.  2,  fig.  2, 1802,  Martinique;  on  a  copy  ot  a  drawing  by  Plumier. 

Hatmulonformosum  Cuvier,  R^gne  Animal,  ed.  2,  II,  175, 1829,  Martinique. 

HxmttUm  arcuaium  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  IX,  481,  1833,  Charleston,  S.  C. 

Httmulmi  arara  Poey,  Memoriaa,  II,  177, 1860,  Cuba. 

HatmuUm  gttbarcuatum  Poey,  Memorias,  II,  419, 1860,  Cuba;  a  specimen  with  blue  bands  on  anterior  half  of  head  only. 

Haanulon  plumieri,  Jordan  &  Evermann,  1.  c,  1304, 1898. 

148.  HfiBinxQon  flavolineatuxn  (Desmarest).     Bonco  Condenado;  French  Grunt;  Open-mmUhed  Grunt 

Head  2.8;  depth  3;  eye  3;  snout  3;  maxillary  2.5;  interorbital  3.5;  scales  7-50-11;  D.  xii,  14; 
A-  III,  8.  Body  oblong-ovate,  compressed,  back  not  much  elevated,  profile  from  tip  of  snout  to  nape 
nearly  straight,  thence  gently  arched  to  origin  of  dorsal;  mouth  large,  nearly  horizontal,  gape  curved, 
maxillary  nearly  reaching  middle  of  pupil;  teeth  moderate,  outer  somewhat  enlarged;  antrorse  teeth 
in  poeterior  part  of  each  jaw  considerably  enlarged,  those  of  upper  jaw  canine-like.  Scales  large,  those 
on  anterior  part  of  body  below  lateral  line  considerably  enlarged;  rows  of  scales  above  lateral  line 
running  very  obliquely  upward  and  backward,  those  below  somewhat  wavy,  most  of  them  forming  a 
curve  i*ath  convexity  downward  and  backward.  Fins  all  moderate;  dorsal  spines  slender,  rather 
weak,  longest  about  2  in  head;  second  anal  spine  longest  and  strongest,  about  1.8  in  head,  its  tip, 
when  depressed,  extending  beyond  tip  of  last  ray. 

Color  in  life:  Side  with  about  12  irregular  brassy  lines  alternating  with  about  same  number  of 
similar  pale-bluish  lines,  upper  brassy  lines  rather  dark,  middle  ones  brightest  and  broadest,  the  broadest 
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two  uniting  at  gill-opening  and  running  across  opercle  as  one  brassy  line;  anterior  edge  of  operc.le 
bright  indigo-blue. 

The  above  description  based  upon  young  individuals  2.5  to  4  inches  long.  The  color  of  larger 
individuals,  from  Havana,  has  been  described  as  follows:  Light  bluish-gray  as  ground  color;  a  bronze- 
yellow  spot  on  the  upper  part  of  each  scale,  these  forming  continuous  undulating  stripes  on  the  whole 
body  and  head,  wider  than  the  interspaces  of  ground-color,  and  nearly  straight  on  caudal  peduncle,  on 
anterior  part  of  body  below  lateral  line  broader  and  very  oblique;  a  horizontal  golden-yellow  8trii)e, 
crossing  the  others,  runs  alongside  of  back  from  occiput  to  last  rays  of  soft  dorsal;  yellow  around  eye; 
yellow  shades  and  streaks  on  cheek,  not  strongly  marked  as  in  ^.  sdurus  and  //.  plumieri;  yellow 
stripes  on  top  of  head;  angle  of  mouth  black,  inside  brick-red;  a  large  black  blotch  under  angle  of 
preopercle;  fins  bright  golden-yellow,  the  pectoral  and  spinous  dorsal  paler. 

In  spirits  the  ground-color  becomes  grayish  and  the  stripes  brownish  or  dusky. 

The  range  of  H.  flavolineaium  is  from  the  Bermudas,  the  Florida  Keys,  and  Tortugas  south  to 
Brazil.  It  is  generally  common  in  the  West  Indies  and  abimdant  about  Porto  Rico,  usually  on  sandy 
shores.  No  adults  were  obtained,  but  numerous  young  from  the  following  localities:  San  Antonio 
Bridge,  Mayaguez,  Puerto  Real,  Ensenada  del  Boqueron,  Ponce,  Arroyo,  Hucares,  and  Culebra. 

This  well-marked  species  reaches  a  length  of  a  foot  and  is  a  good  food-fish. 

Diabasie  flavolineaius  Desmareflt,  Prem.  Decade  Ichth.,  35,  pi.  2,  fig.  1, 1828,  Cuba. 
Haemulon  heterodon  Cuvier,  Rdgne  Animal,  ed.  2,  vol.  2, 176, 1829,  Cuba. 
Haemulon  xanthopterumCuvieT&y ulencienncs,  Hist.  Nat.  Poiss.,  V,  254, 1830,  Martinique. 
HaemtUon  flavolineaium,  Jordan  <&  Evermann,  1.  c,  1306, 1898. 


Fig.  55.—Baihy8toma  rimator. 
Oenns  82.  BATHT8T0MA  Bondder. 

This  genus  differs  from  Hxmnlon  in  having  13  dorsal  spines;  body  rather  elongate;  gillrakers 
rather  numerous,  12  to  18  on  lower  part  of  anterior  arch;  mouth  moderate;  scales  small;  frontal  foramina 
long,  divided  slits  in  front  of  supraoccipital  crest.     Jaws  red  within. 

a.  Mouth  large,  maxillary  reaching  middle  of  eye,  its  length  about  one-half  head;  gillrakers  rather  short  and  few; 
scales  moderate,  50  to  56  in  lateral  line;  second  anal  spine  scarcely  larger  or  longer  than  third,  2.75  or  more  in 
head. 

6.  Body  oblong,  back  moderately  elevated,  depth  2.76  to  3  in  length rivMlor^  144 

bb.  Body  subfusiform,  back  little  elevated,  depth  3.33  to  3.5  in  length auroUneatutn 

aa.  Mouth  rather  small,  maxillary  not  reaching  to  opposite  middle  of  eye,  its  length  not  quite  one-half  head;  gillrakers 
numerous,  rather  long;  scales  small,  about  70  in  lateral  line;  second  anal  spine  notably  longer  and  laiger  than 
third:  body  more  elongate  than  in  other  species,  depth  about  3.5  in  length striaiutny  145 

144.  Bathystoma  rimator  (Jordan  &  Swain).     Tmn-tale;  Red-mouih  Orunt;  Cssaar. 

Head  2.8;  depth  3;  eye  4.2;  snout  2.5;  maxillary  2;  mandible  2.2;  interorbital  3.7;  preorbital  8; 
D.  XIII,  15;  A.  Ill,  8;  pectoral  1.5;  ventral  2;  scales  8-56-12.  Body  elongate,  back  somewhat  elevated, 
anterior  profile  slightly  convex;  snout  rather  long,  pointed;  eye  large;  mouth  large,  maxillary  reaching 
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pupil;  teeth  not  stroug,  outer  serieH  enlarged;  scales  rather  small,  in  oblique  8t»rie8  alx>ve  lateral  line, 
horizontal  below  and  slightly  enlarged  anteriorly.  Dorsal  spines  slender,  fourth  2.4  in  head;  second 
anal  spine  t»qualing  third  in  length,  but  much  the  stronger,  3  in  head. 

Color  in  life:  Silvery  white,  slightly  bluish  above,  with  iridest^ent  reflections;  edges  of  scales  of 
IkkIv  light-yellow,  these  forming  continuous  light-yellow  lines,  those  l)elow  lateral  line  horizontal, 
tho6e  above  very  oblique;  besides  these  a  narrow  continuous  streak  of  light  yellow  above  lateral  line 
from  head  to  end  of  soft  dorsal,  and  another  from  eye  to  middle  of  caudal;  head  silvery  yellowish 
above;  inside  of  mouth  red;  no  black  under  preopercle;  traces  of  black  blotch  at  base  of  caudal;  fins 
colorless,  lower  slightly  yellowish. 

The  range  of  this  fish  is  from  Cape  Hatteras  and  Pensacola  southwanl  through  the  West  Indies 
to  Trinidad.  It  is  abundant  about  Charleston,  S.  C,  where  it  is  one  of  the  most  common  food-^shes; 
adults  said  to  be  uncommon  about  Pensacola  and  Key  West,  but  at  the  latter  place  the  young  swarm 
everywhere  about  the  wharves  and  shores.  It  is  as  yet  not  known  from  Cuba,  and  does  not  seem  to 
be  at  all  abundant  in  Porto  Rico,  aa  it  was  seen  only  at  Aguadilla,  Ensenada  del  Boqueron,  and  Culebra 
Island.     The  specimens  obtained  are  5  and  6  inches  long. 

HrmtUan  rimator  Jordan  A  Swain,  Proc.  U.  8.  N.  M.  1884,  308,  Charleston,  Key  West,  and  PeiiiMcola. 
tifiikyeUmia  rimator,  Jordan  &  Evermann,  1.  c,  1308, 1898. 

146.  BathyBtoma  striatum  (Linneeus).      White  Grunt. 

Head  2.8;  depth  3.3;  eye  3;  snout  3.28;  maxillary  3.16;  mandible  2.75;  interorbital  3.8;  preor- 
bital  8.3;  scales  8-70-13;  D.  xii,  13,  the  longest  spine  about  2.2  in  head;  A.  iii,  7;  pectoral  1.5  in 
head;  ventrals  1.75;  caudal  1.5.  Body  elongate,  fusiform,  back  little  elevated,  anterior  profile  scarcely 
an-h«d;  head  moderate,  snout  short  and  blunt;  mouth  small,  maxillary  reaching  front  of  pupil;  eye 
large;  teeth  small,  outer  series  somewhat  enlarged;  interorbital  wide,  preorbital  narrow;  preopercle 
finely  serrate;  giilrakers  numerous,  long  and  slender,  7  -f-  20.  Scales  very  small  and  crowded,  those 
al)ove  lateral  line  in  very  oblique  series,  those  below  more  nearly  horizontal,  none  enlarged;  soft  parts 
of  all  fins  densely  scaled;  spines  slender  and  weak. 

Color  in  alcohol:  Pearly -gray,  with  5  or  6  continuous  brownish  streaks  (probably  golden  in  life), 
1  i>n  median  line  from  tip  of  snout  to  origin  of  dorsal,  1  diverging  from  snout  and  passing  above 
eye  and  along  side  to  soft  dorsal;  another  from  snout  crosses  upper  part  of  eye  and  terminates  near 
Ix^nning  of  lateral  line;  a  fourth  passes  through  eye  and  along  middle  of  side  to  base  of  caudal; 
another  crosses  opercle  and  base  of  pectoral. 

This  fish  is  known  from  the  Bermudas,  Key  West,  Culw,  Santo  Domingo,  an<l  Porto  Rico,  but  is 
a]>{)arently  not  common.  It  probably  never  exceeds  a  foot  in  length.  We  seined  one  specimen, 
3-25  inches  long,  at  San  Antonio  Bridge. 

A r«i»<rwM  Linnaeus,  8yst.  Nat.,  ed.  X,  '233,  1758,  North  America. 

trrammisleg  trivUtcUus  Bloch  <fe  Schneider,  Syst.  Ichth.,  188,  1801,  Brazil:  on  tlie  description  of  MarcKrave. 

SerranuB  capruna  Lichtenf5tein,  Abhnndl.  Berlin  Akad.  1821,  288,  Brazil:  on  the  description  of  Marcgrave. 

Hacmuion  quculrUineatum  Cuvier  A  Valenciennes,  Hist.  Nat.  Poiss..  V,  238,  pi.  120,  1830,  Santo  Domingo. 

Haemulon  quinqiieliwatum  Pocy,  Memoria-s,  II,  419,  1860,  Cuba. 

Bathyttoffia  gtricUum,  Jordan  &  Evermann,  1.  c,  1310, 1898. 

Oenns  88.  AKISOTSEMTrS  Gill. 

B«>dy  ovate,  short,  deep,  and  compresse^l;  mouth  rather  small  with  thick  lips,  maxillary  rather 
»«hort;  inside  of  moutlt  not  red;  teeth  in  jaws  only,  all  pointed,  those  of  outer  series  in  upper  jaw 
enlargecl;  chin  with  a  median  groove  besides  smaller  jK>res.  Dorsal  spines  strong;  soft  rays  of  dorsal 
and  anal  mtaly  atlmse,  anal  spines  strong;  caudal  mostly  lunate;  scales  large;  lower  pharyngeals  broad, 
with  cxmrse,  blunt  teeth. 

This  genus,  which  i.s  closely  related  to  Hxtnuloiiy  contains  12  species,  valued  as  food-fishes,  all 
fr*»in  the  shores  of  tropical  America  and  only  two  of  which  have  l)een  taken  in  Portxj  Rico.  All  of  the 
>fi*-<*ie**  undergo  considerable  change  in  lonu  with  agt».  The  young  are  marked  with  two  or  three 
l>4a«'kb<h,  lengthwise  strii>es.  Thene  disappear  with  age,  quickest  in  the  brightly  n>lore<l  sixH^ies,  but 
f*'n*ii»t  a  long  .time  in  sjiecies  like  A.  fnlineattM  and  A.  inlerruptusj  which  agree  in  coloration  with 
If:ririftloii  parra  and  related  Hjiecies. 

F.  C.  B.  1900—13 
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a.  ScaloH  above  lateral  line  arrauKed  in  oblique  .series  whieli  are  not  parallel  with  It. 

b.  Sealej*  eomparatively  large,  lesM  than  nine  in  a  vertical  Heries  l>etween  first  downl  .spine  and  lateral  line;  (x>1oration 

olivaceou.<),  adult  nearly,  plain,  young  with  two  or  more  du^ky  lateral  Htripefl  which  disappear  with  age;  fina 
blackish. 

c.  Scales  5  or  6-62-15  (lateral  line  with  49  iiores):  scales  above  lateral  line  on  anterior  part  of  body  more  or  Iras 

enlarged,  especially  in  adult. 

d.  Scales  above  lateral  line  not  much  enlarged,  atK>ut  9  in  an  oblique  nerieH  from  first  donial  «pinc  to  lateral  line: 

profile  of  head  anteriorly  nnjnded *urinamm8i4f,  146 

ce.  Scales  7  or  8-46-15  (lateral  line  with  54  |>ore.M):  scales  above  lateral  line  anteriorly  not  especially  enlarged...  bicolor 
l)b.  Scales  rather  small,  more  than  9  in  a  vertical  series  between  first  dorsal  spine  and  lateral  line. 
c.  Body  not  striped  longitudinally  with  yellow  or  blue;  preorbital  narrow;  gillrakere  x  +  IS. 
/.  Anterior  part  of  bcxiy  with  a  black  vertical  bar. 
ff.  Body  with  2  lengthwise  bands;  humeral  l)ar  brownish;  a  dark  caudal  spot,  and  a  spot  on  the  back  of  Uie  caudal 

peduncle upleniatug 

ct\  Body  with  longitudinal  stripes  of  blue  or  yellow  or  both;  young  with  a  black  blotch  at  base  of  caudal;  preorbital 

broad;  gillrakers  x  +  16. 
h.  Anterior  part  of  body  with  2  broad,  dark  crossbars,  the  one  from  nape  obliquely  forward  through  eye,  other  from 
front  of  dorsal  downward;  behind  these  a  series  of  horizontal  stripes  alternately  yellow  and  blue;  pectoral 
longer  than  head;  second  anal  and  fourth  dorsal  spines  nearly  equal. 
i.  Blue  stripes  on  side  as  broad  as  a  scale,  each  more  than  two-thirds  width  of  golden-yellow  interspaces  and  each 

very  faintly  edged  with  darker;  vertical  bands  on  head  and  shoulder  jet-black tnrffinicus,  147 

hh.  Anterior  part  of  body  without  dark  crossbars,  body  sometimes  plain  yellowish,  back  u.sually  violet  with  4  or  5 
yellow  lines:  silvery  below;  snout  .short,  not  longer  than  width  of  the  eye;  dorsal  fin  very  deeply  notched, 
with  feeble  spines:  the  second  and  third  anal  spines  equal  in  length;  the  body  a  little  more  oblong  than  in 
surinamcnsin aerrtUa 


Fig.  b6.—Anisotrcmu8  mrinamenHt. 

146.  AniBotrexnuB  eurinamensis  (Bloch).     Pompon, 

Head  3.14;  depth  2.2;  eye  4.5;  snout  2.6;  maxillary  3;  D.  xii,  16;  A.  in,  8  or  9;  scales  5-60-13. 
Body  deep,  back  elevated,  greatly  compressed;  profile  steep,  nearly  straight  from  snout  to  above  eye, 
a  slight  depression  in  front  of  nostril  and  another  in  interorbital  space;  profile  from  interorbital  space 
to  dorsal  strongly  arched  in  a  broad  curve.  Head  moderate;  cheek  deep;  mouth  rather  small;  jaws 
sul>equal,  maxillary  barely  reaching  front  of  orbit;  ventral  line  of  Ixxiy  nearly  straight;  caudal  i>eduncle 
mcMlerately  long,  it^^  least  dejith  equal  to  snout;  teeth  in  several  bands,  outer  enlai^  and  tranine-like. 
Fourth  dorsal  spine  strongest  and  longest,  itslength  2.2  in  head;  soft  dorsal  aa  well  as  anal,  pectoral, 
ventrals,  and  caudal  densely  covered  with  minute  scales;  height  of  longest  soft  dorsal  ray  3  in  hesul; 
second  anal  spine  very  stout,  its  length  equal  to  that  of  fourth  dorsal  spine;  third  anal  spine  broad  at 
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baae,  bat  shorter  than  second;  free  edge  of  soft  anal  straight;  dorsal  and  anal  fins  depressible  in  a  scaly 
8lieatli;  pectoral  long  and  falcate,  nearly  reaching  tip  of  ventrals,  1.2  in  head;  ventral  shorter,  1.2  in 
pectoral;  caudal  well  forked,  the  lobes  about  equal  to  ventral.  Preopercle  strongly  but  irregularly 
serrate.  Scales  of  cheek  in  about  7  rows,  those  on  opercle  in  about  8  rows,  on  interorbital  and  nape 
small  and  crowded;  scales  of  back  and  sides  arranged  in  oblique  rows  not  parallel  with  lateral  lino, 
which  is  arched,  following  approximately  contour  of  back.     Gillrakers  rather  short,  stiff,  13-1-19. 

Color,  grayish,  darkest  on  anterior  half  of  body,  where  each  scale  is  dark-brown  on  its  lyasal  half, 
then  with  a  white  ellipse,  narrow  border  darker,  contrast  between  dark  base  and  white  ellipse  very 
marked;  owing  to  the  irregular  arrangement  of  scales  the  dark  bases  in  some  cases  appear  as  spots;  upper 
side  of  caudal  peduncle  brown,  sides  nearly  plain  white;  snout  and  under  parts  of  head  lilac-brown; 
under  parts  of  body  rusty-brown;  fins  all  dark  brown,  especially  the  soft  parts  of  dorsal  and  anal. 

The  above  description  from  a  specimen  15  inches  long,  taken  in  Indian  River,  Florida. 

The  recorded  range  of  this  species  is  from  the  Indian  River,  Florida,  and  the  Tortugas  to  Brazil; 
it  is  known  from  Surinam,  Martinique,  Porto  Rico,  Jamaica,  and  Cuba.  It  attains  a  length  of  2  or  3  feet 
and  is  a  good  food-fish,  though  it  is  not  sufficiently  numerous  anywhere  to  be  of  great  importance. 
Only  a  single  specimen,  2.4  inches  long,  seined  at  Ponce,  was  obtained  in  Porto  Rico. 

iMtjawtu  surinamensis  Bloch,  Ichth.,  pi.  253, 1791,  Surinam. 

Hfdoccntrus  gibboms  Lac^p^de,  Hist  Nat  Poiss.,  IV, 844, 1803,  Surinam. 

Pridipoma  hilinecdum  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  V,  271, 1880,  Martinique. 

PriMipoma  tnclanopterum  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss. ,  V,  273, 1830,  Brazil. 

HsrmtUon  oUwnim  Poey,  Memorias,  II,  182, 1860,  Havana. 

Hsmulon  Utbridum  Poey,  Memorias,  II,  419, 1861,  Cuba. 

AniioiremuB surmameruii,  Jordan  <&  Evermann, I.e.,  1818, 1898. 


Fig.  b7.—Anisotremu8  virginicus. 

147.  AniaotremuB  virgriniciis  (Linnaeus).     '' Sm*\'  CatcUineta;  Pork-fish, 

Head  3  to  3.2;  depth  2  to  2.25;  eye  3.75  to  4;  snout  2.75;  maxillary  3.25  to  3.5;  interorbital  3; 
preorbital  4;  scales  13-57  to  60-16;  D.  xii,  16;  A.  iii,  9;  pectoral  a  little  longer  than  head;  ventral  1.5; 
«-aa<ial  lobe  1.2.  Body  ovate,  back  greatly  elevate<l,  anterior  profile  very  steep,  slightly  convex  along 
runout  and  over  eye,  very  much  an-hed  on  nape;  highest  point  of  body  at  origin  of  dorsal  fin;  mouth 
miall,  little  oblique,  maxillary  extending  to  anterior  tnlge  of  orbit;  jaws  subequal;  outer  row  of  teeth 
enliLrged;  gillrakers  11  f  11,  short  and  not  very  stiff.  Dorsal  spines  rather  strong,  longest  (thinl)  about 
I.M  in  hea^l;  dorsal  rays  short;  second  anal  spine  strongest  and  longest,  about  2  in  head;  caudal  well 
ibrkedf  lobes  subequal;  ventrals  just  reaching  vent;  pectoral  long,  somewhat  falcate,  reaching  origin 
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of  anal.     Scales  large,  Ptronjfly  ctenoid,  those  on  nape  and  breast  reduce<l  in  size;  ««,lefl  above  lateral 
line  in  oblique  series. 

Color  in  life:  Side  with  about  8  broad,  lemon-yellow  lines  alternating  with  dmilar  lines  of  dirty 
silvery,  the  upper  3  or  4  of  these  yellow  lines  branch  anteriorly,  the  fifth  extending  on  middle  of  caudal 
peduncle;  belly  silvery- white;  a  broad  black  bar  from  origin  of  spinous  dorsal  downward  to  Imse  of 
pectoral,  the  black  continuing  on  shoulder-girdle  to  near  isthmus;  another  broad  black  bar  from  occiput 
through  eye  to  angle  of  mouth;*  cheek  metallic  or  brassy-greenish;  top  of  head  brassy;  fins  all  orange- 
yellow,  spinous  dorsal,  pectoral,  and  ventral  dusted  with  brownish;  scaly  sheath  at  base  of  anal  rich 
yellow.     In  alcohol,  the  longitudinal  stripes  become  bluish  and  the  yellow  fades. 

This  handsome  fish  ranges  from  Florida  to  Brazil.  It  is  known  from  Biscayne  Bay,  Key  West, 
Santo  Domingo,  Jamaica,  Porto  Rico,  Martinique,  and  St.  Catharine  Island,  Brazil,  and  is  the  commonest 
species  of  the  genus  in  the  West  Indies.  About  Key  West  it  is  said  to  school  from  June  to  August, 
which  is  the  spawning  season,  and  is  found  then  about  the  shoals,  but  soon  retires  to  deeper  water.  It 
spawns  all  through  the  channel  about  the  shoals,  and  is  then  caught  in  greatest  numbers.  About  a 
month  after  the  spawning  season  immense  numbers  of  young  are  seen  on  the  shoals.  It  reaches  a  length 
of  about  a  foot  and  a  weight  of  2  pounds.  The  average  weight  of  those  brought  to  market  probably 
does  not  exceed  one-third  of  a  pound.  It  does  not  appear  to  be  very  common  about  Porto  Rico  as  only 
five  examples  were  obtained— one  at  Ponce,  one  at  Mayaguez,  and  three  at  Arroyo,  where  it  was  called 
.  **sisi"  by  the  fishermen.     It  is  regarded  as  a  good  food-fish. 

Ouaiuatpajuba,  Marcgrave,  Hist.  Brasil.,  148,  1548,  Brazil. 

Acarapinima,  Marcgrave,  Hist.  Brasil..  152,  1648,  Brazil. 

Sparus  virginicus  Linneeus,  Syst.  Nat.,  X,  281,  1758,  South  America. 

Sparus  ifittatiis  Bloch,  Ichth.,  taf.  263,  fig.  2, 1791,  Brazil;  after  Acarapinima  of  Marcgrave. 

Percajuba  Bloch,  Ichth.,  taf.  808,  fig.  2, 1791,  Brazil:  after  Ouatwmpajuba  of  Marcgrave. 

QrammiMes  mauritii  Bloch  &  Schneider,  Syst.  Ichth.,  185,  1801,  Brazil:  after  Sparm  vittalus  Bloch. 

fPrisHpoma  catharinx  Cuvier  &  Valenciennes,  Hist.  Nat.  Poisa.,  V,  269,  1880,  St.  Catharine  Island,  Brazil. 

PHslipoma  rotlo  Cuvier  &  Valenciennes,  Hist.  Nat.  Polss.,  V,  274, 1830,  Brazil,  Martinique,  Porto  Rico,  and  Santo  Domingo. 

PrUlipoma  acarapinima,  Castlenau,  Anim.  Nouv.  ou  Rares,  8, 1856,  Brazil. 

Anisotremus  tHrginicns,  Poey,  Fauna  Puerto-Riquefia,  324, 1881;  Jordan  &  Evermann,  1.  c,  1322, 1896. 

Qenni  84.  COHODOH  Cuvier  k  Valenoiennes. 

This  genus  is  close  to  PomadasiSy  from  which  it  is  separated  by  the  enlarged  outer  teeth  and  by 
the  i^eculiar  armature  of  the  preopercle,  which  is  very  sharply  serrate,  serrw  at  angle  enlarged,  those 
l)efore  angle  turned  forward.  Body  oblong;  soft  rays  of  dorsal  and  anal  more  or  less  scaly;  second 
anal  spine  large.     Of  the  two  species  of  this  genus  only  one  occurs  in  Porto  Rico. 

148.  Conodon  nobilis  (Ldnnseus).     '^Bureteado.*' 

Head  3.25;  depth  S.25;  eye  4.1;  snout  3.4;  maxillary  2.8;  mandible  2.26;  interorbital  5.1;  preor- 
bital5.3;  D.  xi-i,  13;  A.  in,  7;  pectoral  1.4;  ventral  1.5;  caudal  1.4;  scales  5-51-11.  Body  oblong,  back 
elevated  and  moderately  compressed,  depth  equal  to  length  of  head;  mouth  small,  maxillary  falling 
short  of  front  of  eye;  lower  jaw  projecting;  teeth  in  front  of  both  jaws  much  enlarged,  conic,  short,  but 
very  stout;  i>ectoral  with  about  10  short,  sharp  serrations  on  upper  limb,  lowermost,  at  angle  of 
preopercle,  much  the  strongest;  antrorse  serrations  on  lower  limb;  dorsal  spines  strong,  a  deep  notch 
between  them  and  soft  dorsal;  second  anal  spine  longest  and  strongest. 

Color  in  life:  Back  grayish,  Ijecoming  paler  on  sides;  belly  white,  silvery;  top  of  head  grayish; 
side  with  8  broad,  vertical  dark  bars,  broadest  above,  gradually  narrowing  and  disappearing  below; 
interspaces  broader,  with  brassy  wash;  some  evidence  of  2  pale  brassy  stripes  below  lateral  line;  side 
of  snout,  head,  and  tip  of  lower  jaw  pale-lemon;  fins  all  with  some  yellow,  ventral  brightest. 

This  species  is  found  on  the  coasit  of  Texas,  West  Indies,  and  Brazil,  not  uncommon  on  sandy 
shores;  recorded  from  Jamaica,  Martinique,  Brazil,  and  Texas;  not  rare  in  Porto  Rico,  where  specimens 
were  obtained  by  us  at  Arecilw,  Mayaguez,  Palo  Seco,  Ponce,  Arroyo,  and  Vieques.  It  reaches  a 
length  of  about  a  foot,  but  our  examples  range  from  2.75  to  4.5  inches. 

fVrm  mtbUis  Liniiwus.  .Synt.  Nat.,  ed.  X,  191.  IT.'X,  North  America. 
S'itfiiaplumitTi  Bloch,  lelithyol.,  VI.  66,  taf.  30(i.  1791.  Martinique. 
Sritetui  coro  Blmh,  1.  c,  pi.  307,  fig.  2,  1791.  Bmzll;  after  Otro  euro  Marcgrave. 
Conodaii  uniiUanufi  ('uvier  &  Valenciennes.  Hist.  Nat.  Poiss..  V,  156,  1830.  Jamaica. 
Piiiftiponia  coro,  Poey,  Fauna  Piierto-Riquefla,  324,  1881;  Stahl,  1.  c,  77  and  163,  1883. 
Omodon  nobilvs,  Jordan  &  Evermann,  1.  c,  1324, 1898. 
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Oenna  85.  BRACHTDEUTEBITB  Gill.    The  Bnrritos. 

Body  oblong;  scales  large,  those  above  in  series  parallel  with  lateral  line;  mouth  small,  outer 
teeth  in  jaws  somewhat  enlarged;  inside  of  jaws  not  red.  Anal  spines  small  or  moderate,  second 
little,  if  any,  longer  or  stronger  than  third,  and  lower  than  soft  rays;  soft  dorsal  and  anal  lai^ly 
otnered  with  small  scales;  dorsal  spines  12;  soft  dorsal  comparatively  long,  of  15  or  16  rays;  otherwise 
essentially  as  in  Pomadam,  fins  smaller  and  more  scaly.  Only  one  of  the  four  American  species  is  known 
from  Port4i  Rico. 

140.  Brachydeuterus  corvinadfonnis  (Steindachner). 

Head  3  to  3.25;  depth  3.25;  eye  3.75  to  4  in  head;  snout  2.2  to  3;  D.  xii,  15;  A.  iii,  7;  scales 
6-^51-10.  Upper  profile  regularly  arched  from  snout  to  tail,  highest  point  at  origin  of  dorsal;  lower 
profile  nearly  straight  to  base  of  anal;  preorbital  slightly  less  than  eye;  maxillary  not  reaching  eye, 
3.33  to  3.4  in  head;  anterior  nostril  oval,  twice  size  of  posterior;  preopercle  finely  toothed,  about  20 
teeth  on  upper  limb,  increasing  slightly  in  size  toward  angle;  dorsal  notched  almost  to  base,  fourth 
spine  longest,  2.12  to  2.5  in  head;  longest  soft  ray  (second)  equal  to  or  slightly  less  than  longest  spine; 
pectoral  pointed,  1.25  to  1.4  in  head;  ventral  broad,  margin  nearly  straight,  inner  ray  1.25  in  second, 
which  is  2  in  head;  the  first  ray  branched  once,  slightly  filamentous,  the  other  rays  much  branched; 
second  and  third  anal  spmes  about  equal,  3  to  3.75  in  head,  relatively  larger  in  smaller  specimens,  second 
jitouter;  first  soft  ray  2.5  in  head;  margin  of  anal  slightly  concave,  last  ray  shorter  than  second  spine; 
upper  lobe  of  caudal  longer,  the  difference  more  noticeable  in  smaller  specimens,  1.33  to  1.5  in  head, 
middle  rays  1.75  in  upper;  pectoral  scaly  at  base  only,  other  fins,  except  spinous  dorsal,  more  or  less 
completely  scaled,  a  narrow  sheath  of  scales  on  sides  of  dorsal  and  anal,  supplementary  scales  slightly 
developed  in  axil  of  ventrals;  least  depth  of  caudal  peduncle  1.5  to  1.6  in  length  from  below  end  of 
dorsal,  ita  length  being  equal  to  middle  caudal  rays;  lateral  line  and  rows  of  scales  above  it  concentric 
with  back,  scales  below  lateral  line  in  horizontal  rows. 

Color  in  alcohol:  Dark  olive  above,  lower  sides  more  or  less  silvery,  larger  specimens  much  the 
lighter,  a  dark  line  along  each  row  of  scales  below  lateral  line,  these  rather  indistinct  in  larger  specimens; 
scales  above  lateral  line  with  dark  centers,  these  not  forming  distinct  lines;  a  diffuse  dark  blotch  on 
scapular  region,  very  faint  in  the  larger  specimens;  pectoral  colorless,  other  fins  punctate,  margins 
very  dark.  There  is  considerable  variation  in  the  ground-color,  larger  specimens  being  distinctly 
Mil  very,  some  of  the  smaller  heavily  washed  with  olive  and  having  scapular  blotch  more  developed! . 

Our  specimens  differ  from  Steindachner' s  description  in  having  a  rather  shorter  maxillary,  not 
reaching  eye,  narrower  preorbital,  and  a  blotch  on  scapular  region.  They  are,  however,  probably  not 
H|>ecLfically  distinct. 

The  range  of  this  species  is  from  the  West  Indies  to  Brazil;  apparently  common  about  Porto  Rico, 
specimens  being  in  the  collection  from  Palo  Seco,  Aguadilla,  Mayaguez,  Arroyo,  llucares,  and  Isabel 
Hef^unda.     It  reaches  a  length  of  about  a  foot,  and  is  a  good  pan-fish. 

Hstmulon  corvina^orme  Steindachner,  Ichth.  Notlzen,  VII,  16, 1868,  Santos,  Brazil. 
Brachydeuterus  corviiutformis,  Jordan  &  Evermann,  1.  e.,  1826, 1898. 

Oenns  86.  P0MADA8I8  Lac^pMe.     The  Burros. 

Body  oblong,  somewhat  compressed,  back  not  much  elevated;  mouth  rather  small,  terminal,  low, 
lipp  thin;  maxillary  usually  not  extending  to  opposite  eye,  its  tip  not  reaching  posterior  edge  of  broad 
preorbital;  premaxillary  protractile;  teeth  on  jaws  only,  in  villiform  bands,  subequal,  or  outer  series 
in  upper  jaw  more  or  les^  enlarged;  no  red  on  jaws;  a  central  groove  behind  symphysis  of  lower  jaw; 
cheek  and  opercles  scaly;  the  preopercle  rather  distinctly  serrate,  serrsp  below  not  turned  forward; 
i^prascapular  serrate;  scales  large,  those  above  lateral  line  in  series  parallel  with  it;  no  small  scales 
at  base  of  the  others;  soft  dorsal  and  anal  fins  naked,  or  with  very  few  scales  at  the  base;  dorsal  fin 
eniarj^inate,  spines  strong,  12  or  13  in  number,  soft  rays  11  to  14;  anal  fin  of  7  or  8  soft  rays,  short, 
with  second  spine  always  very  strong;  gillrakers  feeble,  few  in  number;  caudal  lunate,  forked. 

This  genus  is  composed  of  small  shore  fishes,  some  of  its  representatives  being  found  in  most 
tropical  eess;  several  enter  fresh  waters,  and  perhaps  belong  to  the  brackish-water  fauna.  Numerous 
species  are  found  on  the  west  coast  of  Africa  and  about  the  Cape  Verde  Islands,  but  so  far  as  known 
none  enters  European  waters.     Only  three  of  the  eight  American  species  are  known  from  Porto  Rico. 
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a.  Dorsal  spines  xii:  preorbiUil  broad. 

b.  Scales  small,  65  in  a  longitudinal  series;  body  elongate;  maxillary  extending  a  little  beyond  front  of  eye;  anal 

spines  strong,  second  three-fourths  depth  of  body.    Color,  nearly  plain;  silvery  below produciujt,  \so 

na.  Dorsal  spines  xiii;  preorbital  narrow. 

r.  Body  moderately  elongate,  depth  2.66  to  3  in  length crorro,  151 

ce.  Body  very  long  and  low,  compressed,  back  little  elevated,  depth  about  8.6  in  length rnmomm,  Mtl 

150.  Pomadasis  productiiB  (Poey). 

Head  4  in  total  length  with  caudal;  depth  4.33;  eye  4;  D.  xii,  12;  A.  in,  7;  scales  65.  Body 
elongate,  maxillary  extending  a  little  beyond  front  of  eye;  anal  spines  strong,  second  three-fourths  depth 
of  body.     Color,  nearly  plain;  silvery  below.     (Poey.) 

Apparently  closely  allied  to  P.  bayanus  and  differing  from  P.  ramosuSy  if  the  descriptions  t«n  l)e 
trusted,  in  having  but  12  dorsal  spines.     Recorded  from  Cuba  and  Porto  Rico  by  Poey;  not  seen  by  uh. 

Pri«tip<mn  productum  Poey,  Memorias,  II,  186,  1860,  Havana;  Poey,  Fauna  Puerto-Riquelia,  324, 1881. 
Pojimdattis  produdus,  Jordan  &  Evermann,  1.  c.  1332,  1898. 

161.  Pomadasis  crocro  (CuvierA  Valenciennes).     '*Fi<?70." 

H^ad  3;  depth  2.66  to  3.5;  eye  3.5  to  5;  D.  xiii,  11  or  12;  A.  ni,  6  or  7;  scales  6-54-16;  preorbital 
4  to  8;  snout  2.8  to  3.66;  maxillary  3  to  4;  pectoral  1.16  to  1.5;  fourth  dorsal  spine  1.8  to  2.25;  second 
anal  spine  1.5  to  2;  soft  dorsal  2  in  spinous.  Body  elongate,  compressed,  back  elevated,  high  at  nape, 
anterior  profile  rather  irregular,  varying  with  age;  a  more  or  less  distinct  frontal  depression  above  eye 
in  old  examples;  mouth  small,  maxillary  barely  extending  to  anterior  edge  of  orbit;  lower  jaw  included ; 
preopenile  coarsely  serrate,  teeth  wide  apart;  teeth  small,  outer  scarcely  enlarged;  scales  rather  large, 
those  above  lateral  line  in  parallel  series;  dorsal  fin  moderately  notched;  second  anal  spine  v€?ry  strong 
and  long,  reaching  past  tips  of  all  rays;  pectoral  short,  caudal  slightly  lunate. 

Color  in  life:  Grayish,  with  about  12  narrow  interrupted  stripes  formed  by  pale-silvery  quadrate 
spots,  one  on  middle  of  each  scale,  plainest  on  middle  of  side;  under  parts  white,  washed  with  rusty, 
opercle  brassy;  top  of  head  rusty;  spinous  dorsal  darkish;  ventrals  and  pectoral  dusky;  iris  lemon- 
yellow;  mouth  scarlet  within,  pale  flesh-color  anteriorly. 

West  Indies,  from  Cuba  to  Brazil;  generally  common  on  sandy  coasts.     A  specimen,  7.5  inches 
long,  obtained  in  San  Juan  market,  where  others  were  seen.     A  good  food-fish,  though  of  small  size. 

PriMipoma  crocro  Cuvler  A  Valenciennes,  Hist.  Nat.  Poiss.,  V,  264,  1830,  Martinique. 

Priglipoma  ctUtriferum  Poey,  Memorias,   II,  185,  1860,  Havana;  Poey,  Fauna  Puerto-Riquefia,  324, 1881;  Stahl.  1.  c.  77 

and  163.  1883. 
Pomadasis  crocro,  Jordan  &  Evermann,  K  c.,  1333,  1898. 

162.  Pomadasis  ramosus  (Poey).     '^ Ronco  Blanco.'* 

Head  3.15;  depth  3.7;  eye  4;  snout  3.1;  maxillary  2.7;  mandible  2.25;  interorbital  4.4;  preorbital 
6.6;  I>.  XIII,  12;  A.  iii,  7;  pectoral  1.7;  ventral  1.7;  caudal  1.4;  scales  0-57-13.  Body  long  and  low, 
hack  somewhat  compressed  and  a  little  elevated,  anterior  profile  nearly  straight;  head  pointed,  mouth 
not  large,  maxillary  rea(^hing  past  front  of  orbit,  lower  jaw  included;  teeth  in  villiform  bands,  outer 
row  in  upper  jaw  slightly  enlarged;  preoj>ercle  and  suprascapular  st*ale  strongly  serrate;  tlorsal  tin 
continuous,  well  notched,  spines  very  strong;  se(x)ndanal  spine  very  greatly  enlarge<l,  as  long  as  longe»ft 
rays;  l)a8es  of  soft  dorsal  and  anal  with  a  sheath  of  small  scales,  that  of  soft  dorsal  low;  caudal  lunate; 
lateral  line  nearly  straight  save  under  soft  dorsal. 

Color  in  life:  Silvery,  bluish  on  back,  slightly  brassy  on  side,  white  below;  pectoral  pale-yellow; 
ventral  pale;  anal  and  soft  dorsal  darker,  membrane  of  spinous  dorsal  dark-edged;  caudal  dark  with 
black  edge. 

Found  in  the  West  Indies,  south  to  Brazil.  Two  specimens,  about  10  inches  long,  one  from 
San  Juan  market,  the  other  from  the  Rio  Loiza  near  Caguas,  more  than  25  miles  from  the  coast  and  in 
fresh  water.  Five  young  examples,  each  2  to  3  inches  long,  were  taken  in  the  seine  at  Aguadilla. 
This  species  is  said  by  the  native  fishermen  to  utter  the  grunting  noise  characteristic  of  the  family. 
Though  not  large,  it  is  nevertheless  a  good  fixxi-fish  and  is  highly  valued. 

PriMipoma  rnmmum  Poey,  Memorias,  II,  18C,  1860,  Cojimar  River,  Havana,  Cuba. 
Pomadasis  ramosus,  Jordan  &  Evermann,  1.  c.,  1334, 18U8. 
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Family  XLVI.  SPARID^.     The  Porgies. 

Body  oblong,  or  more  or  less  elevated,  cruveretl  with  rather  large,  atlherent  wralew,  which  are 
never  truly  ctenoid.  Lateral  line  well  develoixid,  (concurrent  with  bacrk,  not  exten<linj^  mi  caudal  fin. 
Head  large,  crests  on  skull  usually  largely  developed.  No  sul)orbital  stay.  Mouth  small,  tenninal, 
low,  and  horizontal.  Premaxillaries  little  protractile;  the  maxillary  short,  |>eculiar  in  form  and  in 
articulation,  without  supplemental  bone,  for  most  of  its  length  slipping  under  edge  of  the  preorbital, 
which  forms  a  more  or  less  distinct  sheath ;  preorbital  usually  broad;  teeth  strong,  those  in  front  of 
jaws  conical,  incisor-like  or  molar;  lateral  teeth  of  jaws  always  blunt  and  molar;  no  teeth  on  vomer  or 
palatines;  posterior  nostril  largest,  usually  more  or  less  oblong  or  slit-like;  lower  pharyngeals  separate; 
gills  4,  a  large  slit  behind  the  fourth;  pseudobranchia?  large;  gillrakers  moderate;  gill-membranes 
separate,  free  from  the  isthmus;  preopercle  entire  or  serrulate;  opercle  without  spines;  sides  of  hea<l 
usually  scaly;  dorsal  fin  single,  continuous,  or  deeply  notched,  spines  usually  strong,  depressible  in  a 
groove-,  spines  heteracanthous,  that  is,  alternating,  the  one  stronger  on  the  right  side,  the  other  on 
the  left,  10  to  13  in  number;  anal  fin  rather  short,  similar  to  soft  dorsal,  and  with  3  spines;  ventral 
fins  thoracic,  rays  r,  5,  with  a  more  or  less  distinct  scale-like  appendage  at  l)ase;  caudal  fin  usually 
more  or  less  concave  behind;  air-bladder  present,  usually  simple;  pyloric  caeca  few;  vertebrae  usually 
10  -^  14  =  24;  intestinal  canal  short. 

Carnivorous  shore  fishes  of  the  tropical  seas,  especially  abundant  in  the  Mediterranean,  the  Red 
Sea,  and  the  West  Indies. 

a.  Teeth  in  front  of  jawu  conical  or  incisor-like,  not  molar;  donsal  fin  continuous;  posteriornoatril  oblong:  preopercle 

entire. 

b.  Second  interhsemal  bone  enlarged,  hollowed  anteriorly,  or  pen-shaped,  receiving  the  posterior  end  of  air-bladder 

in  its  anterior  groove;  posterior  nostril  slit-like. 

r.  Front  teeth  narrow,  compressed,  forming  lanceolate  incisors;  first  spine-bearing  interneural  with  an  antrorse 
spine;  temporal  crest  obsolete;  lateral  crest  nowhere  coalescing  with  supraoccipital  crest;  interorbital  area 
flattish,  with  two  low  ridges;  a  small  foramen  in  each  of  these  above  front  of  pupil;  interorbital  area  much 
contracted  anteriorly:  a  strongly  projecting  prefrontal  process,  which  makes  an  acute  angle  with  supraorbital. 

d.  Frontal  bones  portly  porous  and  gibbous;  antrorse  dorsal  spine  attached  directly  to  interneural:  third  dorsal 

spine  very  long,  longer  than  the  head Otryntkr 

dfl.  Frontal  bones  not  gibbous  nor  porous:  antrorse  dorsal  spine  attached  to  interneural  by  a  long  process  or  spur; 
third  dorsal  spine  about  half  head Stenotomus 

rr.  Front  teeth  conical  or  canine-like;  first  spine-bearing  interneural  without  antrorse  spine;  temporal  crest  very  thin 
and  high,  joining  lateral  crest  which  forms  part  of  margin  of  orbit  above  middle  of  eye,  both  crests  coalescing 
with  supraoccipital  in  cavernous. anterior  part  of  interorbital  area;  interorbital  area  somewhat  contracted 
anteriorly;  prefrontal  process  very  strong,  making  an  obtuse  angle  with  supraorbital,  this  process  forming  a 

conspicuous  knob  above  the  long  posterior  nostril Calamus,  87 

bb.  Second  interhemal  spine  normal,  not  "pen-shaped." 

<.  Front  teeth  conic,  not  compressed;  no  incisors;  occipital  crest  coaiescent  with  temporal  crests:  no  antrorse  spine 
on  first  interneural;  dorsal  spines  usually  11  to  13. 

/.  Anterior  teeth  In  both  jaws  strong,  decidedly  canine-like;  body  more  or  less  deep  and  compressed Paqrus 

«.  Front  teeth  incisor-like;  no  canines. 

g.  Incisors  brood;  molars  in  2  to  4  series  in  each  jaw. 

h.  First  spine-bearing  interneural  with  an  antrorae  spine  in  front. 

r.  Supraoccipital  and  temporal  crests  nowhere  coaiescent,  interorbital  area  not  swollen;  frontal  bone  in  interorbital 
area  thin,  concave  in  transverse  section;  temporal  crest  low.  separated  from  supraoccipital  crest  by  a  flattish 
area  which  extends  forward  on  each  side  of  supraoccipital  crest  and  U)  gnxne  of  preroaxillary  spines.  Incisors 
conspicuously  notched ^agodon 

iL  Supraoccipital  and  temporal  crests  coaiescent  anteriorly,  both  disapi)earing  in  the  gibbous  interorbital  area; 
frontal  bone  between  eyes  transversely  convex  and  more  or  leas  honeycombed;  temporal  crest  separated  from 
occipital  crest  by  an  excavated  area  bounded  anteriorly  by  lateral  crest,  which  merges  into  supraoccipital 

alwve  eye.    Incisors  entire  or  with  a  shallow  notch Archosargus,  88 

AA.  First  spine-bearing  interneural  without  antrorse  spine  above;  skull  essentially  as  in  Archoaargus,  frontal  bone 
more  cavernous Diplodus 

Oenns  87.  GALAJCUS  Swainson.     Fez  de  Plnmas. 

Body  oblong,  compressed,  back  elevated;  head  large,  preorbital  deep;  mouth  small,  teeth  strong, 
those  in  front  conical  or  pointed,  those  on  sides  molar;  preopercle  entire,  posterior  nostril  slit-like; 
doraal  fin  rather  low,  not  much  notched,  soft  rays  low,  not  scaly;  caudal  well  forked;  anal  spines  small; 
pectoral  rather  long.  Second  interhtemal  bone  enlarged,  holl()we<l  anteriorly,  or  pen-shaped,  receiving 
posterior  end  of  air-bladder  in  its  anterior  gnM>ve;  first  spine-bearing  interneural  without  antrorse  spine; 
temporal  crest  very  thin  and  high,  joiniuir  hilcnil  crest  which  forms  part  of  margin  of  orbit  above  middle 
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of  eye,  both  creete  coalescing  with  supraoccipital  in  <!averaou8  anterior  part  of  interorbital  area;  inter- 
orbital  area  somewhat  contracted  anteriorly;  prefrontal  process  very  strong,  making  an  obtuse  angle 
with  supraorbital,  this  prcK-ess  forming  a  conspicuous  knob  above  the  long  posterior  nostril. 

Shore  fishes,  remarkably  distinguished  by  the  structure  of  the  interh^emal.     This  genus  contains 
numerous  very  closely  related  species,  all  American  and  all  valued  as  food-fishes. 

Cai.ami'k: 

n.  S<'alc'8  comparatively  small,  H  or  9-54  lo  58-18  or  19:  aliout  fi  vertical  rows  of  Bcales  on  base  of  |>rtH>percle,  with 
about  12  scales  enterinK  into  formation  of  lower  margin;  H|»ecle«  «»f  large  size,  with  preorbital  dwp,  i»ect«>rHl 
flu  long,  and  imter  ti^th  strong. 

b.  KiKly  very  deep.  Imck  elevated,  depth  in  adult  half  length  to  Imse  of  caudal;  outer  teeth  about  —  ^^  in  number, 
outer  one  on  each  side  in  one  or  both  jaws  sometimes  enlarged,  cAuine-like:  sometimes  directed  forwards, 
especially  in  adult. 

c  Preorbital  with  reticulations  of  bluish  ground-color  around  brouEe  spots;  canines  of  upper  jaw  usually  vertical, 
but  sometimes,  especially  In  old  examples,  directed  more  or  less  horizontally  forward;  body  deeper  than  in 
other  species,  depth  1.9  to  2.25  in  length;  anterior  profile  not  very  steep,  slightly  curved;  depth  of  preorbital 

less  than  half  head calamtu,  153 

(T.  Preorbital  region,  snout,  cheek,  and  opercles  brassy,  crossed  by  horizontal,  wavy,  non-reticulating  lines  of  violet- 
blue,  brightest  on  preorbital  and  snout;  a  sky-blue  blotch  behind  eye  over  opercle.  extending  a  short  distan(*e 
on  body;  outer  canines  of  upper  jaw  directed  horizontally  forward,  except  in  very  young,  these  teeth  longer 
than  In  ('.  calamu*;  anterior  profile  nearly  straight  and  very  steep  to  nape,  then  strongly  convex. 

d.  Kye  about  4  in  head;  side  with  dark  crossbands;  blue  lines  on  preorbital  reticulating:  iris  dark prorulntJ* 

<id.  Kye  larger,  about  3.5:  side  with  bluish  longitudinal  lines;  blue  lines  on  preorbital  not  reticulating;  iris  yellow. 

kntdalH,!^ 
66.  Body  more  elongate,  depth  2.17  to  2.75  in  length. 

e.  Upper  jaw  with  a  strong  antrorse  canine  on  each  side,  as  in  C.  proHdeng;  preorbital  with  blue,  wavy  stripes; 

preorbital  deep;  dorsal  high;  pectoral  reaching  front  of  anal;  cheek  with  blue  flexuous  lines,  anastomosing 
and  forming  rivulations:  spinous  dorsal  edged  with  black penualula 

ee.  rpper  jaw  without  antrorse  canines,  anterior  teeth  strong,  ^,one  on  each  side  of  upper  jaw  more  or  less  enlarged; 

body  rather  oblong,  snout  long  and  pointed,  anterior  profile  forming  a  nearly  even  curve  to  front  of  dorsal. 
Color  dull-brassy  with  little  blue;   a  faint  blue  stripe  below  eye;   preorbital  dull-coppery,  usually  plain, 

sometimes  faintly  veined  with  bluish.    Young,  as  in  other  species,  with  dark  crofsbands bajoimtlo,  I.'m 

Qbammateus: 

on.  Scales  comparatively  large,  6  or  7-46  to  52-13  or  14;  about  5  vertical  rows  of  scales  on  liase  of  preopertjle,  with  aUmt 
9  scales  entering  into  the  formation  of  lower  margin;  no  antrorse  canines. 
/.  Pectoral  fln  long,  about  3  in  body. 

g.  Scales  of  moderate  size,  50  to  52  in  the  lateral  line.  Body  very  deep,  the  l»ck  elevated,  depth  about  2.2  to  base  of 
caudal;  longest  dorsal  spine  about  half  head. 

h.  i'>anines  moderate, about  j^  :  preorbital  broad,  its  1ea.st  width  about.2.25  in  head.    Body  moderately  compressed. 

rather  elongate,  back  only  moderately  elevated,  anterior  profile  convex  to  eye,  thence  straight  to  point  of  snout. 
Color  smutty-silvery,  with  dark  crossbands;  blotches  on  fins;  no  black  axillary  spot Irncosteun 

gy.  S(>ales  large,  about  46  (45  to  48)  in  lateral  Hue;  body  rather  elongate,  depth  about  2.25  in  tM)dy;  longest  dorsal  spine 
about  2.5  in  head. 
i.  Canine  small,  about  ■}-^;  eye  large,  3  in  head;  dorsal  spines  xi;  preorbital  narrow,  about  equal  to  eye.  Dorsal  out- 
line forming  a  comparatively  regular  arch,  back  being  elevated,  anterior  profile  steep  and  nearly  straight. 
Color,  plumbeous-gray,  with  a  blue  spot  on  each  scale,  preorbital  with  blue  streaks;  a  blue  streak  below  eye; 
a  blue  point  in  axil macrop* 

ff.  Pei'toral  fin  short,  about  3.5  in  body. 

j.  Dorsal  outline  forming  a  comparatively  regular  arch,  anterior  profile  from  snout  to  base  of  spinous  dorsal  evenly 
convex:  back  elevated,  depth  in  adult  about  2.17  in  length:  canines  subequal,  rj^^:  preorbital  not  ver>' deep; 
I>ectoral  shortish.  Color,  dull  silvery,  with  pearly  spots  on  scales  of  back;  preorbital  bluish,  plain,  or  with 
pearly  markings,  without  blue  stripes;  a  faint  pale  streak  below  eye;  axil  with  a  small  inky-black  .spot;  crofw- 
bars  on  body  usually  persistent pennn 

jj.  Dorsal  outline  not  forming  a  regular  arch,  anterior  profile  straight  from  base  of  spinous  dorsal  to  nape,  where  h 
rather  sharp  angle  is  formed,  thence  straightish  above  eye,  snout  convex:  body  rather  elongate,  depth  about  2..'> 
in  length. 
k.  Preorbital  deep,  nearly  twice  diameter  of  eye;  canine  teeth  j^.  Body  oblong,  back  little  elevated,  anterior  proflU* 
unevenly  curved,  very  convex  before  eye.  Color,  olivaceous,  with  dark  bars  or  spots,  centers  of  many  sealeK 
pearly:  6  yellowish  spots  along  lateral  line:  preorbital  brownish,  usually  with  dashes  of  golden-yellow;  mem- 
brane of  opercle  orange:  fins  mostly  barred  or  spotted arctifrotts,  l.V; 

kk.  Preorbital  not  deep,  pectoral  short,  1.2  in  head:  dorsal  fin  low,  longest  spine  about  3  in  head;  canines  |.  moderate, 
equal.  Body  little  elevated,  the  anterior  profile  rather  strongly  convex,  curve  continuous  from  snout  to 
middle  of  dorsal.  Color,  olivaceous,  with  darker  crossbands:  preorbital  plain;  a  dark  axillary  spot;  a  blue 
subocular  band 
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163.  Calamus  calamus  (C'Uvier<&  V^alenciennes).     ^^  Phima^\-  Snticer-tye  Porffi/. 

Head  3.1;  depth  2.2;  eye  3.4;  snout  1.6;  maxillary  2.5;  interorbital  3.3;  pre<^rbital  2. 1 ;  D.  xii,  12; 
A.  HI,  10;  pectoral  0.9;  ventral  1.5;  caudal  1.2;  scales  8--54-16;  teeth  in  the  outer  row  in  front  of  each 
jaw  enlarged  but  without  distinct  canines.  Anterior  profile  forms  a  regular  curve  from  tip  of  snout  to 
(ionnal,  save  in  a  small  specimen,  which  has  a  distinct  depression  above  eye. 

CV»lor  in  spirit*^:  Not  markedly  <lifferent  fnnn  that  of  other  examples  of  the  s|>e<*ies  of  CnhimnH 
in  the  collection. 

Five  examples,  3.5  to  8.75  inches  long,  collected  at  Arroyo,  Mayaguez,  anti  Pk>queron.  The  range 
of  this  species  is  from  the  Florida  Keys  southwanl  among  the  West  Indies.  It  ha**  l)et'n  recorde<l  from 
Martinique,  Jamaica,  Cuba,  and  various  points  in  southern  Florida.  It  attains  a  length  of  about  a 
foot  and  a  weight  of  a  pound  or  more.  Those  seen  in  market  probably  do  not  average  over  half  a 
pound  in  weight.  It  is  an  excellent  food-fish  and  always  commands  a  fair  price.  At  Key  West, 
and  apparently  in  Porto  Ric^  also,  it  is  usually  taken  with  hook  and  line  and  affords  some  sf)ort  as  a 
game  fish. 


KiG.  58. — CniaiMi*  caintmui. 

PoffeUHM  caUtmius  Cuvier  &  ValencieniiOH,  Hist.  Nat.  PoKhh.,  VI,  'MC,  pi.  l/i2,  1830,  Martinique  ami  Santo  Df>ihingo. 
Ci}lamu»  niegacephalan  Swainson,  Nat.  Hist.  Fish..  II.  222,  1S:W,  Martinique^  and  Santo  Domin^^o:  afti»r  Tuvier  «fe  Valen- 

cienneK. 
PageUns  orbitariug  Poey,  Memoriaj^.  II,  201, 1860,  Havana. 
Calamus  maerops  J on\a.ii  &  GiU>ert,  SynoixdK.  927,  18H:i,  (!ar«U»n  Key,  Florida. 
Oalamn*  calwnun,  Jordan  &  Kvermann.  1.  v..  1:149.  1H9K. 

164.  Calamus  kendalli  10 vermann  tt  Marsh.     ^'Plumn.^' 

Head  3.1;  depth  2.1;  eye  3.5;  snout  1.5;  maxillary  2.4;  interorbital  3.5;  preorbital  2.1;  D.  xii, 
12;  A.  Ill,  10;  pectoral  1;  ventral  1.8;  caudal  1.3;  scales  7-53-16.  Boily  deep,  back  strongly  elevated, 
more  so  than  in  C.  Ifojonadoy  but  less  than  in  C.  calamus  or  C.  prorideru*,  anterior  profile  a  nearly  regular 
curve,  lacking  the  abrupt  nuchal  elevation  of  those  species;  eye  large,  larger  than  in  C.  proridens;  7  or 
8  rows  of  scales  on  cheek;  teeth  about  as  in  (\  proride^s;  molars  in  two  or  more  rows  on  sides,  those 
r>f  inner  row  much  the  largest,  those  in  front  becoming  more  numerous  and  merging  into  cardiform 
teeth,  the  most  anterior  of  which  in  each  jaw  are  somewhat  enlarged;  in  front  of  upper  jaw  are  2 
much  enlarge*!  antrorse  canines,  curved  slightly  upward;  highest  dorsal  spine  2. 7  in  head,  second  anal 
Hpine  4.6. 

Color  in  spirits:  Silvery,  sides  with  bluish  longitudinal  lines  following  rows  of  scales,  plainest 
above;  a  paie-blue  line  bordering  orbit  lit'low;  some  blue  lines  on  preorbital,  not  evidently  reticulated 
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and  not  as  numerous  as  in  (\  prorideiin;  iris  yellow;  otherwise  as  in  C.  proridens^  to  which  this  species 
is  very  close. 

Tyi)e,  No.  49:562,  IT.  S.  N.  M.,  10.5  inches  long,  collected  at  Maya^uez,  January  20, 1899;  2  others, 
each  8.5  inches  long:,  from  Mayaguez  and  Arroyo,  are  more  slender  (depth  2.8  and  2.45  in  length), 
hut  not  differing  in  any  other  character. 

This  species  is  probahly  not  common  about  Porto  Rico,  as  it  wa«  obtained  only  at  Mayaguez  and 
Arroyo.  It  was  not  notice<l  in  any  of  the  markets.  Like  all  other  members  of  the  genus,  however, 
it  is  doubtless  a  good  food-fish,  and  probably  reaches  a  length  of  a  foot  or  more. 

CaUimm  kendaUi  Evermann  &  Mareh,  Kept.  U.S.  F.C.  1899  (Dec.  19),  353,  Mayaguez,  Porto  Rico. 


Fio.  59.— r.Vi/dm««  kendaUi. 

166.  Oalamus  bajonado  (Bloch  <&  Schneider).   ''Plnma^';  JoU-head  Porgy ;  Bajonado. 

(Plate  25.) 

Head  3.2;  depth  2.3;  eye  3.3;  snout  1.7;  maxillary  2.5;  interorbital  3.3;  preorbital  2.1;  D.  xn,  12; 
A.  iTi,  10;  piK!toral  0.9;  ventral  1.4;  caudal  1.1 ;  scales  7-54-17.  Body  less  elevated  than  in  C.  calatnuM  nr 
C.  proridem^  snout  more  pointed,  anterior  profile  not  so  steep,  rising  in  a  regular  curve  to  front  of 
dorsal;  anterior  ti'eth  enlarged,  l)ecoming  very  strong  in  adult,  one  on  each  side  on  front  of  up|>er 
jaw  usually  enlarged  and  canme-like,  but  not  antrorse. 

Color  in  spirits:  Dull  olive,  with  blue  luster;  faint  longitudinal  lines  of  blue;  a  blue  line  l)onlering 
orbit  below,  and  one  above  nostril,  extending  on  forehead;  obscure  irregular  blue  lines  on  preorbital; 
caudal  faintly  and  obscurely  barred. 

This  porgy  is  found  throughout  the  West  Indies  and  north  to  southern  Florida.  It  is  the  most 
abundant  species  of  the  genus  and  reaches  the  largest  size.  We  have  examined  specunens  2  feet  long 
and  weighing  8  or  10  pounds.  The  average  weight  of  those  usually  caught  does  not  exceed  5  or  6 
pounds.  It  frequents  smooth  rock  bottom  upon  which  it  is  said  to  spawn  in  July  and  August.  It  is 
one  of  the  most  common  species  alnnit  Porto  Rico,  as  elsewhere,  and  is  said  to  be  found  at  all  seasons. 
Because  of  its  large  size  it  is  more  imi)ortant  as  a  fotxi-fish  than  any  of  its  congeners,  though  its  flesh 
is  somewhat  coarse.     It  is  taken  in  the  ho<^k-and-line  fishery  and  also  in  various  fish-traps. 

Our  collections  (tontain  5  examples,  each  6  to  H  inches  long,  obtained  at  Puerto  Real  and  Arroyo. 
Others  were  seen  in  the  possession  of  the  fishermen  at  thost>  plaices. 
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liajtmado  Parra,  Dif.  Piezas,  Hist.  Nat.  Cuba,  13,  lam.  8,  1787,  Havana. 
SjMints  bajonado  Bloch  <Sc  Schneider,  Syst.  Ichth.,  284,  1801,  Havana:  after  Parra. 
I\igeUus  caninus  Poey,  Memorias,  II,  199,  1860,  Havana. 
(\ilainus  plumatula  GnicYiewoX,  Rev.  Pagel.s,  119,  Martinique. 

(iilamusbqjotuulo,  Poey,  Fauna  Puerto-Riquefla.  328,  1881;  Stahl.  1.  e.,  78  ami  UA,  188:1:  .Ionian  *t  Kvermann.  1.  e..  l:y>2. 
1898. 

166.  Oalamus  arctifrons  Goode  <fe  Bean.     Gr(iM  Porgy;  Shad  Porgy. 

Head  3.3;  depth  2.3;  eye  3.4;  snout  1.9;  maxillary  2.4;  interorbital  3.5;  preorbital  2.8;  D.  xii, 
12;  A.  Ill,  10;  pectoral  1;  ventral  1.4;  caudal  1.1;  scales  5-47-12.  Back  not  greatly  elevated,  anterior 
profile  not  steep,  a  slight  angle  in  front  of  eye;  about  5  rows  of  scales  on  cheek;  S  to  10  teeth  in  front 
of  each  jaw  about  equally  enlarged  and  canine-like. 

CV>lor  in  spirits:  Olivaceoas.'liluish  above  the  trunk,  with  6  or  7  obscure  dark  vertical  bars,  with 
wrattering  dark  spots  between  them;  similar  dark  spots  on  opercle  and  cheek;  snout  and  top  of  head 
dark;  a  broad  dark  bar  from  eye  straight  downward  acn)88  cheek;  pectoral  i>ale,  ventrals  mostly  dark, 
color  plainest  inside;  vertical  fins  with  dark  shades. 

The  grass  porgy  has  hitherto  been  known  only  from  various  places  on  the  Florida  coast  from 
Pensacola  and  Biscay ne  Bay  south  to  Key  West,  and  has  not  until  now  been  reported  from  the  West 
Indies.  The  only  example  seen  by  us  in  Porto  Rico  is  7  inches  long,  and  was  seine<l  at  Sari  Antonio 
Bridge.  This  is  probably  the  smallest  species  of  the  genus,  rarely  exceeding  a  foot  in  length,  but  is  a 
good  focxi-fish  wherever  found  in  suflScient  numbers.     It  is  usually  taken  with  haul  seines. 


¥ni.  GO.—OilamHMnrct^rfms. 

While  the  other  porgies  are  usually  found  on  hard  l)ottom,  the  grass  porgy  frequents  the  more 
shallow  water  where  there  is  an  abundance  of  grass  or  other  aquatic  vegetation.  The  limite<I  area  of 
this  sort  of  bottom  alx)ut  Porto  Rico  doubtless  accounts  for  the  H<*arcity  of  this  species. 

fkiUimiu  arctifronH  (i()0(\e.  &  Bean,  Pnio.  U.  S.  N.  M.  1882,  425,  Penmeola:  Jordan  &  Evennann,l.e.,i:VA1898. 

Oenns  88.  ABCH08ABO1T8  Oill.     8heep8head8. 

Body  robust,  short  and  deep,  compressed,  covered  with  large  scales.  Head  deep,  mouth  moderate, 
jaws  with  broad  incisors  in  front  and  coarse  molars  on  sides;  incisors  entire  or  with  a  shallow  notch; 
\tofsUiTior  nostril  slit-like;  opercle  entire.  Dorsal  and  anal  spines  strong,  soft  parts  of  fin  short  and 
rounded;  a  procumbent  spine  before  dorsal;  caudal  forked.  Gillrakers  small.  Supraoccipital  and 
temporal  crests  coalescent  anteriorly,  both  disappearing  in  the  gibbous  interorbital  area;  frontal  bone 
l)etween  eyes  transversely  convex  and  more  or  less  honeycombeti;  temporal  crest  separated  from 
occipital  crest  by  an  excavated  area,  bounde<l  anteriorly  by  lateral  crest,  which  merges  into  supraoc- 
cipital above  eye. 

This  genus,  like  Lagodon,  Stenotomtm,  and  Otrynier^  which  show  the  same  character  of  the  procumbent 
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dorsal  spine,  is  confined  to  American  waters.  .There  are  two  color  types  in  the  genus,  one  group  being 
made  up  of  species  with  broad  black  crossbands,  the  other  of  species  with  golden  streaks  and  incon- 
spicuous crossbands,  resembling  the  species  of  Lagodott.  The  common  sheepshead  (A.  pnibcUocephahui) 
is  the  most  important  member  of  this  genus,  but  is  not  yet  known  from  any  point  in  the  West  Indies. 

Salrma: 

a.  Occipital  crest  rather  thin,  its  honeycomb  structure  not  exposed.    Species  with  Ptreaks  of  steel-blue  and  golden, 

dark  erombands  narrow,  disappearing  with  age,  about  one-third  the  interspace}*;  a  black  humeral  spot. 
h.  Dorsal  spines  13;  inci.sors  J  on  each  side,  side  of  back  with  8  or  9  golden  streaks,  which  are  narrower  than  the 
metallic-blue  interspaces. 

c.  Scales  ^-48-15;  pectoral  fln  not  quite  reaching  second  anal  spine;  body  rather  deep  and  compressed.    Incisors  \   on 

each  side,  entire,  or  with  a  shallow  notch,  nflh  dorsal  spine  highest,  2  to  2.5  in  head;  second  anal  ."^pine 
strong,  recunred,  2.5  in  head.  Olivaceous,  silvery  below,  upper  parts  with  golden  longitudinal  stripes  alter- 
nating with  bluish  interspaces:  humeral  spot  larger  than  eye unimacvlalui,  157 

bb.  Dorsal  spines  12;  incisors  }  on  each  side.    Profile  with  a  slight  depression  above  eye:  second  anal  spine  much 

longer  than  third.    Color,  grayish,  belly  white;  8  golden  longitudinal  bands;  a  black  shoulder-spot trident 

ABCHOMARors: 

ua.  Occipital  crest  broad,  its  honeycomb  structure  plainly  exposed  at  upper  margin;  dorsal  spines  12:  species  without 
blue  or  golden  markings,  but  with  about  seven  broad  black  crossbands  crossing  body;  no  distinct  shoulder-spot. 
Body  much  compressed;  dorsal  outline  strongly  arched;  ventral  outline  almost  straight  Profile  straight  and 
steep  anteriorly.  Incisors  J,  entire  or  slightly  emarginate,  serrate  in  young;  molars  In  3  series  above,  in  2 
below,  those  of  Inner  series  larger,  those  behind  incisors  very  small.  Highest  dorsal  spine  1.33  In  head;  second 
anal  spine  about  twice  in  head,  much  longer  than  third. 

d.  Incisors  broad,  their  breadth  about  half  their  length.    Scales  8-48-15 probotocephaltu 

dd.  Incisors  narrower,  their  breadth  2.6  in  their  length.    Scales  7-44-14 aries 

157.  ArchosargUB  unimaculatus  (Bloch).     *^  Ckopa  AmariUa.^* 

(PI.ATB  26.) 

Head  3.4;  depth  2.15;  eye  4;  snout  2.3;  maxillar>' 3;  mandible  3.1;  interorbital  3;  preorbital  4. 1 ; 
D.  XIII,  10  to  12;  A.  in,  10  or  11;  pectoral  6;  ventral  1.3;  caudal  1;  scales  8  or  9-45  to  50-14  to  16. 
Body  ovate,  deep,  strongly  compressed,  anterior  profile  steep  and  convex;  mouth  small,  maxillary  not 
reaching  front  of  eye;  jaws  equal,  armed  with  strong,  broad  incisors,  their  edges  sometimes  notched,  3 
on  each  side  in  upper  jaw,  4  on  each  side  in  lower;  3  rows  of  molars  of  various  sizes  above,  2  rows 
below;  scales  moderate,  regular  and  cycloid,  an  enlarged  scapular  scale;  dorsal  fin  continuous,  spines 
strong  and  sharp,  graduated,  middle  ones  highest,  2.5  in  head,  soft  rays  low,  last  longest,  3.6  in  head, 
base  of  soft  fin  with  a  low  sheath  of  small  scales;  second  anal  spine  strongest,  somewhat  recurved,  2.5 
in  head,  soft  rays  short  and  weak,  with  basal  sheath;  pectoral  very  long,  slender,  reaching  front  of 
anal;  caudal  well  forked,  lobes  subequal. 

Color  in  life:  Pale  bluish-silvery,  bluish  above,  side  with  9  to  12  narrow  brassy  lines,  5  above 
lateral  line,  somewhat  irregular  behiml,  those  below  broader,  more  regular,  and  fainter;  head  bluish, 
with  brassy  bars  behind  eye;  under  parts  white,  throat  rusty;  dorsal  pale-bluish,  brassy  at  base,  tips 
of  spines  darker;  pectoral  pale-greenish,  washed  with  rusty,  its  base  with  yellow  blotch;  ventral 
chiefly  orange,  inner  ray  white,  tips  of  other  rays  white  and  violet;  anal  dirty-orange;  caudal  rusty, 
washed  with  olive,  middle  rays  black  at  tip.  In  spirits  there  is  a  diffuse  black  shoulder-spot,  usually 
smaller  than  eye,  under  lateral  line  several  rows  of  scales  back  of  its  anterior  end,  faint  or  invisible  in 
life;  the  young  have  6  or  7  diffuse  vertical  bars,  not  observed  in  life. 

Found  among  the  Florida  Keys  and  in  the  West  Indies  south  to  Rio  Janeiro,  occasionally  as  far 
north  as  South  Carolina;  recorded  from  Charleston,  Key  West,  Cuba,  Jamaica,  and  Brazil.  It  is  au 
abundant  and  important  food -fish  in  Porto  Rico.  Our  collection  contains  specimens  4  to  9  inches  long, 
from  San  Juan,  Puerto  Real,  Guanica,  Ponce,  and  Hucares.  In  the  market  at  San  Juan  it  was  noted 
as  one  of  the  most  common  species.     Though  not  reaching  a  large  size,  it  is  an  excellent  pan-fish. 

Salema,  Marcgrave,  Hist.  Brasil.,  153,  IG4S,  Brazil. 

Bream,  Browne,  Jamaica,  446,  No.  1, 1756,  Jamaica. 

Prrca  ^mimactiiata  Bloch,  Ichthyologia,  pi.  308, 1792,  Brazil;  on  a  figure  by  Prince  Maurice. 

Spani*  mlinc  Lac^pMe,  Hist.  Nat.  Poiss.,  IV.  136, 1803,  Brazil;  based  on  P.  unimaculata  of  Bloch. 

SartruM  humeTi-macxUatus  Quoy  &  Gaimard,  Voyage  Freycinet,  Zool.,  297,  \»2Si,  Rio  Janeiro. 

Sarg^u  flarolineattus  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  VI,  60, 1830,  Cuba. 

(}yn(rdm  brama  Gronow,  Cat.  Fishes,  ed.  Gray,  56, 1854,  South  Carolina. 

Sargm  carihceus  Poey,  Memorias,  II,  197,  1860,  Cuba;  Fauna  Puerto- Rlqnefla,  328,  1881. 

Archosargus  unimaculatus,  Jordan  <b  Evermann.  1.  c,  1359.  1898. 
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Family  XLVIL  GERRID.C.     The  Mojarras. 

Body  oblong  or  el«vaUHl,  roinpressetl,  coverotl  with  large,  smooth  pi<;aleB;  lateral  line  continuous, 
oinrurrent  with  lmi*k;  mouth  mo<lerate,  extremely  jm) tractile,  deneending  when  protrude<l,  apines  of 
pnunaxillary  extending  to  al)ove  eye,  closing  a  deep  gmove  in  top  of  head;  maxillary  without 
supplemental  bone,  not  slipping  under  very  narrow  preorbital,  its  surface  silvery,  like  rest  of  head; 
lia*^  <»f  mandible  scaly,  a  slit  between  it  and  preorbital  to  permit  its  free  motion;  both  jaws  with  slender, 
villiform  teeth;  no  incisors,  (tanines,  nor  molars;  no  teeth  on  vomer  or  palatines;  preopercle  entire  or 
serrate;  sides  of  head  scaly;  nostrils  double,  round;  pseudobranchife  concealed;  gillrakers  short,  broad; 
jrill-membranes  separate,  free  from  isthmus;  dorsal  fin  single,  continuous  or  deeply  notche<l,  spinous 
and  soft  portions  about  equally  developed,  with  a  scaly  sheath  along  base;  dorsal  spines  usually  9  or 
10;  anal  usually  with  3  spines;  soft  portion  of  fin  similar  to  soft  dorsal  but  shorter;  ventral  fins 
thoracic,  i,  5,  rather  close  together,  slightly  behind  pectorals;  branchioetegals  6;  lower  pharyngeal 
bones  close  together,  often  appearing  to  be  united,  teeth  blunt;  air-bladder  present;  pyloric  caca 
rudimentary;  vertebrae  10  -f- 14  =  24. 

The  OerridsE  comprise  6  or  8  genera  and  about  40  species.  Four  American  genera  are  now  recog- 
nized, and  each  is  represented  in  Porto  Rican  waters  by  one  or  more  species.  They  are  carnivon>u8 
fishes,  of  moderate  or  small  size,  inhabiting  the  tropical  seas,  differing  considerably  in  form  and  in 
development  of  spines;  the  intergradations  are,  however,  very  perfect,  so  that  but  for  the  osteological 
peculiarities  of  certain  species  all  might  be  placed  in  one  genus.  Oviparous.  The  larger  species  of  this 
family  are  used  as  food,  though  they  do  not  seem  to  be  highly  esteemed  anywhere.  In  Indian  River, 
Florida,  they  are  rarely  used,  but  about  Porto  Rico  they  are  in  better  demand. 

a.  Dorsal  fin  conttnuous,  deeply  notched. 

b.  Second  interhtemal  spine  singularly  developed,  a«  a  hollow  cylinder,  comparatively  short  and  much  expanded. 

posterior  end  of  air-bladder  entering  its  cavity;  preopercle  and  preorbital  entire,  anal  spines  3,  second  not 
much  enlarged Eucinostomus,  89 

hb.  Second  interhsemal  spine  normally  developed,  not  hollow,  air-bladder  not  entering  it. 

e.  Second  interheemal  spine  very  short,  bluntish;  anal  spines  2,  both  small;  preopercle  and  preorbital 
entire Uljcma,90 

cc.  Second  interhsemal  spine  long,  spear-shaped;  anal  spines  2  or  3,  second  enlarged. 

d.  Preopercle  entire;  second  anal  spine  moderate Xyst jsma, 91 

dd.  Preopercle  serrate;  second  anal  spine  much  enlarged Gerrbs,  92 

Oenut  89.  ETICIH08T0MU8  Baird  h  Oirard.     Mojarritai. 

Interhsemal  of  second  anal  dpine  greatly  modified,  expanded  into  a  hollow  cylinder,  into  which 
posterior  end  of  air-bladder  enters.  Preopercle  and  preorbital  entire;  body  comparatively  elongate, 
subelliptical  in  form;  anal  spines  3;  second  anal  spine  and  fourth  dorsal  spine  not  greatly  enlarged. 

Species  numerous,  in  warm  seas,  remarkable  for  the  peculiar  structure  of  the  second  interhsemal, 
which  is  formed  somewhat  as  in  Calamus,  but  much  more  modified  than  in  that  genus. 

o.  Premaxlllary  groove  wholly  naked,  linear  or  semloval,  sometimes  constricted  at  base,  but  never  .si-aled.  anal 
rays  iii,  7. 

6.  Eye  very  large,  its  diameter  much  greater  than  length  of  snoi.t,  2.66  in  length  of  head.  Exposed  portion  of  maxil- 
lary small,  triangular;  premaxlllary  groove  linear dowi 

bb.  Eye  moderate,  usually  more  than  3  in  head,  its  diameter  about  equal  to  length  of  snout  Exposed  portion  of 
maxillary  triangular  in  front,  oblong  behind. 

r.  Body  elongate,  back  little  elevated;  greatest  depth  8.25  to  8.5  in  length pseHdoffula,  158 

re.  Body  more  compressed,  deeper,  back  more  elevated;  greatest  depth  2.66  in  length. 

ff.  Snout  blunt;  eye  large,  scarcely  3  in  head;  second  anal  spine  large,  2.66  to  3.3  in  head    premaxlllary  groove 

linear harenfftdus,!^ 

an.  Fremaxillary  groove  scaled  in  front,  scales  leaving  a  naked  pit  behind  Depth  2.4  in  length:  head  3  to  3.2  in 
length  of  body.    Second  anal  spine  about  3.5  in  head ^^,160 

158.  EucinostoxnuB  pseudogrula  Poey.  Mojarra. 

Head  3.2;  depth  3.3;  eye  3;  snout  3.25;  maxillary  3.3;  mandible  2;  interorbital  3.6;  smles  5-49-9; 
l>.  IX,  10;  A.  Ill,  7.  Body  compressed,  very  slender,  back  very  little  elevate<i,  the  curve  a  gentle,  regular 
i>ne  from  naf>e  to  caudal  pe<luncle;  mouth  nuxlerate,  nearly  horizontal,  maxillary  reaching  anterior 
edge  of  pupil,  exposed  portion  triangular;  preorbital  and  preopercle  entire,  eye  large;  premaxillary 
groove  rather  narrow  and  without  scales;  snout  rather  long  and  pointed.     Fins  moderate;  dorsal  spines 
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all  slemler,  second  not  enlarged,  1.66  in  head;  seirond  anal  spine  si^arc^ly  enlarged,  slightly  shorter  than 
third,  3.5  in  head,  the  base  of  fin  2  in  head;  caudal  widely  forked;  pectoral  rather  long,  scarcely 
reaching  vent,  1.2  in  head;  ventrals  short,  2.2  in  head. 

Color  in  life:  Bright  silvery,  with  bluish  and  purplish  reflections;  Imck  somewhat  mottled  with 
dark;  fins  all  pale  except  tip  of  spinous  dorsal,  which  is  black;  axil  of  pectoral  dusky;  snout  blackish. 

Usual  length,  4  or  5  inches.  Known  from  the  Bermudas  and  from  Cuba  to  Brazil.  Not  common 
in  Porto  Rico,  where  four  specimens  were  obtained,  all  from  Mayaguez. 

Eucino^lomus  pmudogula  Poey.  Enumeratio,  63.  pi.  1, 1875,  Havana:  Jordan  «k  Evermann,  1.  c,  1368,  1898. 
OerresjoneBi  G«nther,  Ann.  Mag.  Nat  Hist.,  Ill,  1879,  160  and  389,  Bennudas. 

159.  EucinostoxnuB  harengulus  Goode  <&  Bean.     Mojarra. 

Head  3;  depth  2.7;  eye  3.2;  snout  3;  maxillary  2.8;  mandible  1.8;  interorbital  4;  scales  5-45-10; 
D.  IX,  10;  A.  Ill,  8.  Body  compressed,  slender,  btick  not  much  elevated;  snout  rather  long  and 
pointed;  mouth  horizontal,  moderate,  maxillary  reaching  anterior  edge  of  pupil,  its  exposed  portion 
triangular;  preorbital  and  preopercle  entire;  premaxillary  groove  narrow,  naked;  eye  rather  laiige. 
Fins  moderate;  second  dorsal  spine  slender,  weak,  1.8  in  head,  shorter  than  the  third;  second  anal 
spine  short  and  weak,  3.2  in  head,  a  little  shorter  than  the  third;  caudal  moderately  forked,  pectoral 
long  and  pointed,  not  quite  reaching  anal,  1.1  in  head;  ventrals  short,  not  reaching  vent,  1.9  in  head. 

Color  in  life:  Silvery-white,  the  back  with  pale  steel-blue  iridescence;  faint,  shining,  silver>' 
longitudinal  stripes  along  rows  of  scales;  fins  all  pale  except  tips  of  dorsal  spines,  which  are  black. 

E,  harengulus  is  very  close  to  E,  califomierufis  and  may  not  be  really  distinct.  The  principal  differ- 
ence we  discover  between  our  specimens  and  specimens  of  E.  caH/omiemis  from  the  Pacific  coast  is 
that  the  second  anal  spine  is  somewhat  larger  in  E.  harengulus.  Length  4  to  8  inches.  It  is  found 
on  the  Atlantic  coast  of  tropical  America  from  Florida  to  Bahia;  apparently  the  most  abundant  species 
of  the  family  in  Porto  Rico,  as  is  shown  by  numerous  specimens  from  San  Antonio  Bridge  and  Palo 
Seco  near  San  Juan,  Mayaguez,  Boqueron,  Fajardo,  Isabel  Segunda,  San  Geronimo,  and  Gulebra. 
EUiCinoaUmitu  harenffulut  Goode  A  Bean,  Proc.  U.  S.  N.  M.  1879, 182,  West  Florida:  Jordan  A  Evermann,  1.  c,  1368, 1898. 

160.  EucinostomiiB  giila  (Cuvier  <&  Valenciennes) .     Mojarra^ 

Head  3.2;  depth  2.5;  eye  3;  snout  3.2;  maxillary  3;  mandible  2;  interorbital  3;  scales  4-45-9; 
D.  IX,  10;  A.  Ill,  8.  Body  compressed,  rather  short.,  back  somewhat  elevated;  profile  straight  from 
tip  of  snout  to  occiput,  thence  arched  to  origin  of  dorsal;  mouth  rather  small,  horizontal,  maxillary 
reaching  anterior  edge  of  pupil,  exposed  portion  narrowly  triangular;  eye  moderate;  preorbital  and 
preopercle  entire;  premaxillary  groove  scaled  except  a  central,  nearly  circular  pit.  Fins  moderate; 
dorsal  spines  all  weak  and  slender,  second  and  third  subequal,  1.75  in  head;  second  anal  spine  slightly 
stouter  and  shorter  than  third,  3  in  head;  caudal  widely  forke<l,  lobes  equal  to  head;  pectoral  long, 
reaching  past  vent,  1  in  head;  ventrals  short,  1.75  in  head. 

Color,  silvery- white,  darker  on  back;  fins  all  pale,  front  of  spinous  dorsal  dark  at  tip. 

Carolinas  to  Brazil,  the  young  often  taken  at  Woods  Hole,  Massachusetts.  Common  about  Porto 
Rico,  specimens  having  been  obtained  at  San  Antonio  Bridge,  Ensenada  del  Boqueron,  Fajardo,  Culebra, 
and  San  Geronimo.     Length  4  to  5  inches. 

Qerrea  gula  Cuvler  &  Valenciennes,  Hlat  Nat.  Polss.,  VI,  464, 1830,  Martinique. 
Eucinoetomus  argerUetu  Baird  A  Girard,  Ninth  Smith.  Report  18&5,  345,  Beesley  Point,  N.  J. 
Eucinostomus  gultUa  Poey,  Enumeratio,  54,  pi  2. 1875,  Havana. 

Diaptents  homonymtu  Goode  A  Bean,  Proc.  U.  S.  N.  M.  1879,  340,  Clearwater  Hartwr,  Florida. 
Eucinostomus  giUa,  Jordan  A  Evermann,  1.  c,  1370,  1898. 

Oenni  90.  UUBMA  Jordan  *  Evermann. 

This  genus  is  close  to  Eucinoslomtt^i^  from  which  it  differs  in  the  form  of  the  second  inlerhaema!, 
which  is  short,  bluntish,  and  not  hollowed  out.  The  single  known  species  is  slender  in  form,  with 
weak  spines,  the  anal  fin  having  but  2. 
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161.  TTlaBma  lefroyi  (Goode). 

Head-  3.2;  depth  3.1;  eye  3;  snout  3.1;  maxillary  3.1;  mandible  2;  interorbital  3.5;  D.  ix,  10; 
A.  II,  8;  scales  5-46-10.  Body  long  and  slender,  dorsal  profile  only  slightly  elevate<l;  snout  long  and 
pointed;  mouth  moderate,  maxillary  reaching  only  to  anterior  border  of  eye,  its  exposed  portion 
short  and  triangular;  interorbital  broad;  premaxillary  groove  long,  narrow,  and  nake<i;  preorbital  and 
preoj)erfle  entire;  eye  large.  Fins  small;  dorsal  spines  all  slender  and  weak,  secoml  slightly  shorter 
than  third,  1.9  in  head;  longest  dorsal  rays  al)out  3. 1  in  head;  second  anal  spine  small  and  rather 
short,  4  in  head;  caudal  fin  long,  lobes  about  equal  to  heatl;  pectoral  slender,  1.25  in  head;  ventrals 
short,  reaching  only  halfway  to  anal,  2.1  in  head. 

Color,  silvery,  darker  above,  with  bluish  iridescence,  white  l)elow;  fine  dusky  punctulations  every- 
where, thickest  on  back;  dorsal,  anal,  and  caudal  dusky,  other  fins  pale;  axil  dusky;  snout  dusky. 

Found  in  the  West  Indies,  on  sandy  shores;  known  from  the  Bermudas,  Cuba,  Porto  Rico,  Key 
West,  and  Cedar  Keys.  Length  4  to  6  inches.  A  specimen,  5  inches  long,  was  obtained  at  Culebra 
Island,  February  9. 

JHaptfrtu  l^roj/i  Goode,  Amer.  Journ.  Sci.  Arts  1874,  123,  Bermudas. 
Eucinoelomus  jyrodudus  Poey,  Enumeratio,  55, 1875,  Havana. 
Ibrma  l^royi,  Jordan  &  Evcrmann,  1.  c,  1871,  1898. 

Oenni  91.  XT8TJBMA  Jordan  *  Evermann.     Mojarras  Blsncai;  Mnniamai. 

This  genus  differs  from  Genres  in  having  the  preoi)ercle  entire.  The  body  is  compressed,  but  not 
j^reatly  elevated,  and  the  second  anal  and  fourth  dorsal  spines  are  less  enlarged  than  in  Gcrres.  T\\v 
second  interhiemal  is  long  and  spear-shaped,  not  hollow  and  not  receiving  air-bladder,  its  structure 
as  in  Gerres.     One  species,  w^idely  distributed. 


Fio.  61.— Jry«ter»wa  cinereum. 
162.  XystaBina  cmereuni  (Walbaum).     Mcjarra;  ^^Muniama,^* 

Head  3.2;  depth  2.6;  eye  3.4;  snout  3;  maxillary  2.6;  mandible  2;  interorbital  3.25;  scales 
M5-11;  D.  IX,  10;  A.  iii,  7.  Body  compressed,  elongate,  dorsal  profile  moderately  and  regularly  ele- 
vated, interorbital  r^on  slightly  depressed;  mouth  moderate,  maxillary  extending  to  vertical  of  anterior 
«ige  of  pupil,  its  exposed  portion  triangular  in  form  and  twice  as  long  as  wide,  its  length  5  in  head; 
preorbital  and  preoj)ercle  entire;  maxillary  groove  broadly  ovate  and  without  scales;  gillrakers  weak, 
7  lielow  angle;  distance  from  tip  of  snout  t<»  origin  of  dorsal  fin,  2.4  in  Ixxly;  second  dorsal  spine  longest, 
l.Hin  hea<i,  not  much  longer  than  the  others,  all  l)eing  weak  and  flexible;  general  outline  of  upj>er 
loarvin  of  dorsal  fin  falcate;  second  and  third  anal  spines  subequal,  sei'ond  not  much  enlarged,  2.6  in 
heaii;  pectoral  long  and  pointed,  its  length  slightly  greater  than  head;  ventrAls  short,  2  in  head;  caudal 
deeply  forked,  lobes  equal,  0.  7  in  head.  Scales  moderately  firm,  a  sheath  at  dorsal  and  anal  fins;  caudal 
(ieosely  covered  with  minute  scales. 
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Color  in  life:  Light  bluish-white  above,  silvery  below,  with  alxnit  6  faint,  vertical,  bluish  bars. 

Found  on  both  coafits  of  tropical  America,  and  in  the  West  Indies,  north  to  southern  Florida an<l 
Lower  California;  j?enerally  common  in  waters  of  moderate  depth;  entering  rivers.  Letigth  afoot 
or  more.  A  good  fish,  of  considerable  importance,  reaching  a  larger  size  than  most  sjiecies  of  the 
family.  Common  about  Porto  Rico,  where  we  obtained  specimens  from  San  Juan,  San  Antonio  Bridge, 
Ensenada  del  Boqueron,  and  Isabel  S^unda.     Common  in  the  San  Juan  market. 

Turfiuseineretupeltatvg  (the  Shad)(  Catesby,  Nat.  Hist.  Carolina^,  etc.,  1731,  Bahamas. 

Mugil  dneretis  Walbaum,  Artedi  Piscium,  228,  1792,  Bahamas;  after  Catesby. 

Oerres  aprion  Cuvier,  R^gne  Animal,  ed.  2,  vol.  2. 104,  1829,  Bahamas;  based  on  Catesby. 

Oerres  zebra  Muller  A  Troschel,  in  Schomburgk,  Hist.  Barbados,  668,  1848,  Barbados. 

Qerres  sqitamipinnUt  Giinther,  Cat  Fishes,  I,  849,  1859,  Jamaica. 

Eucinost(tmu$  aprion,  Poey,  Fauna  Puerto-Riquefia,  828,  1881;  Stahl,  1.  c,  77  and  163,  1883. 

Xystsema  cinereum,  Jordan  &  Evermann,  I.  c,  1372, 1898. 

Genni  92.  0EBRS8  Cnyier.     Mojarrai . 

Second  interhsemal  long  and  spear-shaped,  not  excavated  and  not  receiving  end  of  air-bladder; 
preopercle  serrate;  body  elevated  and  more  or  less  rhomboid  in  fonn;  third  or  fourth  dorsal  spine 
and  second  anal  spine  more  or  less  elevated.     Species  numerous. 

a.  Preorbital  entire;  no  distinct  dark  streaks  along  rows  of  scales. 
Moharra: 

b.  Anal  spines  2  only,  soft  rays  9;  second  anal  spine  1.75;  premaxillary  groove  broad, scaleless;  body  deep. 

rhombeiu,  163 

DiAPTERUS; 

bb.  Anal  spines  3,  soft  rays  8. 

c.  Premaxillary  groove  broad,  oval,  and  oevered  with  scales  (tnese  sometimes  deciduous  In  poorly  preserved  specimens). 

Anal  in, 8;  second  dorsal  spine  1.25  in  head;  second  anal  spine  1.6  in  head;  teeth  rather  long  and  slender. 

oluthoMtomus,  164 
Qkrrbs: 

aa,  Preorbital  serrate;  a  distinct  dark  streak  along  each  row  of  scales  on  back  and  sides;  body  rhomboidal,  with  angular 
outlines;  spines  very  strong;  anal  rays  in,  8  or  9. 

d.  Spines  moderate,  second  dorsal  spino  two-thirds  to  three-fourths  length  of  head. 

€.  Pectoral  as  long  as  head,  not  reaching  front  of  anal,  3  to  3.33  in  body;  Bcal«8  38;  the  longest  dorsal  spine  1.4 
in  head brasUianus,  165 

ee.  Pectoral  very  long, one-sixth  longer  than  head,  2.5  to  2.75  in  body;  the  second  dorsal  spine  longest,  1.5  in  headi 
scales  86 nnbryx 

dd.  Spines  very  high,  second  dorsal  spine  equaling  head  or  longer;  second  anal  spine  about  equal  to  length  of  head; 
lateral  stripes  very  distinct,  about  12  in  number;  depth  of  the  body  2.17  in  length;  pectoral  very  long,  2.66  in 
body;  scales  37 plumieri,  166 

168.  Gerres  rhoxnbeuB  Cuvier  &  Valenciennes.     Mqjarra, 

Head  2.8;  depth  2;  eye  4;  snout  3;  maxillary  2.4;  mandible  1.8;  interorbital  3.4;  scales  6-^38-10; 
D.  IX,  10;  A.  II,  9.  Body  much  compressed,  rhomboidal,  back  much  elevated;  profile  evenly  convex 
from  dorsal  to  supraorbital,  where  there  is  a  slight  depression;  snout  somewhat  pointed;  mouth  large, 
maxillary  reaching  vertical  of  posterior  border  of  pupil,  exposed  portion  oblong,  its  wi<Uh  about  3  in 
its  length,  which  is  3.4  in  head;  preorbital  and  preopercle  entire;  gillrakers  short  and  weak,  18  below 
angle;  premaxillary  groove  broadly  oval  and  without  scales.  Distance  from  tip  of  snout  to  origin  of 
dorsal  2  in  length;  second  and  third  dorsal  spines  longest,  second  strongest,  1.6  in  head;  dorsal  rays 
short;  second  anal  spine  very  strong,  1.9  in  head;  pectoral  long,  1.1  in  head,  reaching  origin  of  anal; 
ventrals  rather  long,  reaching  past  vent,  1.6  in  the  head;  caudal  well  forked,  the  \o\)es  subequal,  1.1  in 
the  head. 

Color  in  life:  Silvery-white  with  bluish  reflections,  jmler  l)elow;  snout  dusky;  no  dark  lines  along 
rows  of  scales;  margin  of  dorsal  fin  black;  other  fins  pale,  ventrals  and  anal  somewhat  <lusky. 

Found  in  the  West  Indies  and  along  the  Atlantic  coast  of  tropical  America;  generally  common. 
Numerous  specimens  from  San  Antonio  Bridge,  Mayaguej!,  and  Palo  Seco.     Length  10  inches  or  less. 

Oerreg  rhombeim  Cuvier  &  yei\encienne»,U\ni.  Nat.  Pois*.,  V1,45U,  !«:«,  Martinique;  Jordan  &  Evermann,  1.  c,  1374, 1898. 

Moharra  rhombeaf,  Poey,  Fauna  Puerto-Riquefla,  327,  1881;  Stahl,  I.  <•.,  77  and  163, 1888. 
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164.  Gerres  oliBthostoinus  Goode  &  Bean.     Mqjarra;  Irish  Pompano;  Mutlon-fish. 

Head  3;  depth  2.4;  eye  3.4;  snout  3.4;  maxillary  2.6;  niandible  1.9;  interorbital  3.2;  scales  d-39-11; 
D.  IX,  10;  A.  HI,  8.  Body  compressed,  rather  long,  rhomboid,  more  slender  than  in  G.  brasilianus 
dorsal  outline  in  a  double  curv^e  from  tip  of  shout  to  origin  of  dorsal,  strongly  convex  from  nape  to 
dorsal  fin;  snout  conical,  bluntish;  mouth  little  oblique,  large,  maxillary  reaching  anterior  edge  of 
orbit;  exposed  portion  of  maxillary  oblong,  length  2.75  times  its  width;  eye  moderate;  preorbital 
entire;  preopercle  weakly  serrate;  premaxillary  groove  broad,  oval,  covered  with  small,  deciduous 
scales,  a  naked,  linear,  median  depression.  Fins  moderate;  first  dorsal  spine  very  short,  the  second 
long  and  moderately  strong,  about  2  in  head,  others  gradually  shorter;  second  anal  spine  strong,  1.6  in 
head,  slightly  shorter  than  third;  caudal  deeply  forked,  lobes  longer  than  head;  pectoral  as  long  as 
head;  ventrals  shorter,  1.4  in  head;  least  depth  of  caudal  peduncle  1.8  in  head. 

Color,  silvery-olivaceous;  scales  with  faint  silvery  streaks  but  no  dark  ones;  fins  mostly  pale  or 
yellowish,  ventrals  somewhat  dusky. 

Found  in  the  West  Indies,  north  to  southern  Florida,  south  to  Brazil .  Length  a  foot  or  less.  A ppa- 
rently  not  common  in  Porto  Rico,  as  the  collection  contains  but  one  specimen,  obtained  in  the  San  Juan 
market.  This  is  8.5  inches  long,  and  differs  somewhat  from  Florida  examples,  the  second  dorsal 
spine  being  shorter  and  the  body  more  slender. 

Garea  oUtUiostoma  Goode  &  Bean,  Proc.  U.  S.  N.  M.  1882, 423,  ludiau  River.  Florida. 
Gerres  olisUuMtomus,  Jordan  &  Evermann,  I.e.,  1376, 1898. 


Fig.  GL—Oerres  olisthostomus. 

166.  Gerres  brasilianus  Cuvier  &  Valenciennes.     Mojarra. 

Head  3.4;  depth  2.3;  eye  3.4;  snout  3.25;  maxillary  2.75;  mandible  2;  interorbital  3.3;  scales 
6-36-17;  D.  ix,  10;  A.  iii,  8.  Body  compressed,  rhomboidal,  back  very  much  elevated;  profile 
nearly  straight  from  tip  of  snout  to  origin  of  dorsal  fin,  slightly  concave  above  eyes;  snout  conical, 
bluntish,  less  acute  than  in  G.  lineaius;  mouth  horizontal,  rather  large,  maxillary  reaching  middle  of 
pupil,  its  exposed  portion  oblong,  about  2,75  times  as  long  as  wide;  preorbital  and  preopercle  serrate; 
eye  rather  lai^e;  premaxillary  groove  very  broad,  narrowed  posteriorly,  without  scales.  First  dorsal 
spine  very  short,  second  very  long  and  strong,  1.2  in  head;  third  slightly  shorter  but  much  weaker; 
remaining  dorsal  spines  short;  dorsal  rays  short,  about  2  in  head;  second  anal  spine  very  long  and 
8^x>ng,  1.2  in  head;  third  spine  slender  and  slightly  longer  than  second;  caudal  widely  forked,  middle 
rays  about  3.5  in  outer;  pectoral  long,  0.9  in  head,  reaching  past  vent;  ventrals  long,  1.15  in  head; 
least  depth  of  caudal  peduncle  2.5  in  head.     Length  a  foot  or  less. 

F.  C.  B.  1900—14 
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Color  in  life:  Pale-silvery,  with  about  six  bronze  or  blackish  stripes  above  lateral  line,  upper 
two  ceasing  at  origin  of  dorsal,  and  about  nine  similar  but  fainter  longitudinal  stripes  below  lateral  line, 
upper  two  of  which  unite  at  anterior  end;  fins  all  dark  except  pectoral,  which  is  pale;  dorsal  fin 
black-edged;  anterior  edge  of  second  dorsal  spine  black;  axil  dusky. 

The  range  of  this  species  extends  from  Cuba  to  Bahia.  It  is  generally  common,  but  our  collec- 
tion contains  only  two  specimens,  one  from  the  San  Juan  market,  the  other  from  Puerto  Real,  10 
and  9  inches  long,  respectively. 

Gerres  brasUianus  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  VI,  468,  1830,  Brazil;    Poey,  Fauna  Puerto-Rlquefla,  327. 
1881;  Jordan  &  Evermann,  I.e.,  1378,1898. 

166.  Gerres  pliunieri  Cuvier  &  Valenciennes.     Mojarra. 

Head  3;  depth  2.16;  eye  rather  large,  3  in  head;  snout  4  in  head;  scales  5-37-11;  D.  ix,  10;  A. 
Ill,  8.  Body  compressed,  rhomboidal  in  form,  back  very  much  elevated.  Mouth  rather  large,  maxillary 
extending  slightly  beyond  vertical  from  anterior  maiigin  of  pupil,  its  length  2.8  in  head;  exposed 
portion  of  maxillary  oblong,  its  width  2.5  in  length,  which  is  4.75  in  length  of  head;  preorbital  and 
preopercle  serrate;  premaxillary  groove  broad  and  entirely  free  from  scales;  gillrakers  small,  weak,  13 
below  the  angle;  distance  from  tip  of  snout  to  dorsal  fin  equal  to  greatest  depth  of  fish;  upper  margin 
of  dorsal  fin  much  concave;  second  dorsal  spine  very  strong  and  long,  its  length  equaling  length  of 
head;  second  anal  spine  stronger  and  slightly  shorter  than  second  dorsal  spine,  its  tip  reaching  to 
vertical  from  base  of  caudal  rays;  third  spine  shorter  and  much  weaker  than  second;  pectoral  fins 
reaching  beyond  front  of  anal,  their  length  2.66  in  length  of  body;  ventral  fins  reaching  past  vent, 
almost  to  front  of  anal,  their  length  3.4  in  length  of  body.     Length  10  inches. 

Color,  bluish-silvery  above,  silvery  below;  very  distinct  dark  longitudinal  lines  along  each  row  of 
scales;  dorsal,  caudal,  and  anal  fins  dusky;  margin  of  dorsal  fin  black;  a  dark  supraorbital  spot; 
pectoral  and  ventral  fins  pale. 

Found  on  the  Atlantic  coast  of  tropical  America  and  among  the  West  Indies;  rather  common; 
known  from  Havana,  Porto  Rico,  Santo  Domingo,  Jamaica,  Martinique,  Indian  River,  Florida,  Pemam- 
buco,  Bahia,  Aspinwall,  and  Guatemala.  Not  seen  by  us  in  Porto  Rico,  but  included  here  on  the 
authority  of  Cuvier  &  Valenciennes  and  of  Poey. 

Oerres  plumieri  Cuvier  &  Valenciennes.  Hist.  Nat.  Poiss.,  VI,  452,  1880,  Antilles,  Porto  Rico;  Poey,  Fauna  Puerto- 
Riquefia,  327,  1881;  Jordan  &  Evermann,  1.  c,  1379, 1898. 

Family  XLVIII.  KYPHOSIDi€.     The  Rudder-fishes. 

Herbivorous  fishes,  with  incisor  teeth  only  in  front  of  jaws.  Body  oblong  or  elevated,  with 
moderate  or  small  scales,  ctenoid  or  not.  Mouth  moderate,  with  incisor-like  teeth  in  front  of  each 
jaw;  no  molars;  teeth  on  vomer  and  palatines  present  or  absent;  premaxillaries  moderately  protractile; 
preorbital  rather  narrow,  sheathing  maxillary .  Gillrakers  moderate;  pseudobranchiae  well  developed; 
opercles  entire.  Gills  4,  a  slit  behind  fourth;  gill-membranes  separate,  free  from  isthmus;  dorsal  fin 
continuous  or  divided,  with  10  to  15  rather  strong  spines,  soft  dorsal  naked  or  scaly;  anal  with  3  spines; 
ventrals  thoracic,  rays  i,  5,  an  accessory  scale  at  base;  caudal  lunate  or  forked;  pectoral  fin  with  all  its 
rays  branched.  Intestinal  canal  elongate,  with  few  or  many  pyloric  caeca.  Air-bladder  usually  with 
2  posterior  horns.  Vertebrae  in  ordinary  or  slightly  increased  number,  24  to  28.  Post-temporal  of 
normal  percoid  form,  the  stout  forks  not  adnate  to  cranium. 

Shore  fishes,  feeding  largely  on  green  or  olive  algae;  chiefiy  of  the  Mediterranean  Sea  and  the 
Pacific  Ocean;  most  of  them  valued  as  food.     Genera  20,  species  about  70. 

Oenui  93.  KTPH08TI8  Lao^Me.     Chopai. 

Body  elongate-ovate,  r^ularly  elliptical,  moderately  compressed;  head  short,  with  blunt  snout; 
eye  large;  mouth  small,  horizontal;  maxillary  barely  reaching  front  of  eye;  each  jaw  with  a  single 
series  of  rather  narrow,  obtusely  lanceolate  incisors,  implanted  with  compressed  conspicuous  roots 
posteriorly;  behind  these  a  narrow  band  of  villiform  teeth;  fine  teeth  on  vomer,  palatines,  and  tongue. 
Branchiost^als  7;  gillrakers  long.  Preopercle  obsoletely  serrate;  preorbital  narrow,  covering  but  little 
of  the  maxillary.  Squamation  very  complete,  space  between  and  about  eyes  being  the  only  naked  part; 
scales  smallish,  thick,  ctenoid,  60  to  70  in  lateral  line,  which  is  continuous;  similar  scales  entirely 
covering  soft  parts  of  vertical  fins  and  extending  up  on  paired  fins.     Dorsal  fin  low,  with  about  11 


Digitized  by 


Google 


THE    FISHES    OF   PORTO   RIOO.  211 

spines,  which  are  depressible  m  a  groove  of  scales,  fin  continuous,  but  last  spines  low,  so  that  a  depression 
occurs  between  the  two  parts  of  fin,  bases  of  spinous  and  soft  parts  about  equal;  soft  dorsal  rather  low  in 
front,  not  falcate,  pointed  behind;  anal  similar  to  soft  dorsal,  with  3  spines;  caudal' fin  moderately 
forked;  pectoral  fin  small,  ventrals  well  behind  them.  Intestinal  canal  long.  Pyloric  caeca  very 
numerous.     Vertebrae  9  or  10+15  or  16=25. 

This  genus  contains  some  10  species,  chiefly  confined  to  the  Pacific  Ocean,  and  most  of  the  n 
found  in  the  East  Indies. 

a.  Anal  fin  moderately  elevated  in  front  and  rather  short,  its  rays  in,  11,  longest  ray  1.5  to  2  in  base  of  soft  part  of  fin. 

D.  XI,  11  or  12.    Teeth  35  to  40  in  each  jaw. 

b.  Teeth  rather  narrow  and  subacute;  maxillary  short,  barely  reaching  eye,  about  3.5  in  head. 

e.  Scales  moderate,  10-65-20;  A.  in,  13.    Coloration  bright-plumbeous,  with  many  bright-yellow  streaks  on  a  plumbeous 

ground.    Mouth  and  teeth  not  fully  described incUor,iei 

ee.  Scales  rather  large,  10-55-16:  depth  2.38  in  length;  head  3.76.  Coloration  dusky-gray,  with  about  25  gray  streaks 
following  rows  of  scales,  those  near  middle  of  body  broadest;  a  silvery  streak  along  preorbital.  D.  xi,  12; 
A.ni,ll secUUrix,ies 

167.  KyphoBus  incisor  (Cuvier  &  Valenciennes).     Chopa  Ainarilla, 

Head  5  in  total  with  caudal;  depth  3;  D.  xi,  14;  A.  iii,  13;  scales  10-65,  pores  20;  anal  a  third  higher 
than  soft  dorsal;  caudal  lunate;  teeth  as  in  J^T.  sedatrix;  preopercle  scarcely  serrate;  scales  of  back  much 
smaller  than  those  of  sides,  as  are  also  those  of  head,  throat,  and  belly.  Plumbeous,  with  yellow  lines 
marking  edges  of  scales;  besides  yellow  streak  across  cheek  to  axil,  another  below  eye  ending  on 
opercle;  yellow  streak  before  nostrils  emphasized  by  black  edgings;  fins  blue,  deeper  on  soft  part;  base 
of  pectoral  with  yellow  scales. 

Cuba  (Poey )  to  Brazil  and  Canary  Islands;  a  large  species,  reaching  2.5  to  3  feet  in  length,  larger 
than  K.  sedatrix.  Evidently  distinct  from  K.  sedairixy  with  which  it  is  confounded  by  Jordan  &  Fesler, 
its  relations  being  with  K.  anahgus.     Not  seen  by  us;  reported  by  Dr.  Stahl  from  Porto  Rico. 

fSaieima  aurata  Bowdich,  Excursion  Madeira,  238, 1826,  Bona  Vista  Island;  description  and  figure  very  bad.    D.  x,  17; 

A.  in,  14;  body  with  light-orange  stripes. 
PimOepterus  incisor  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  VII,  266,  1881,  Brazil. 
Pimdeptenu  fiavolinecUus,  Stahl,  1. c,  77  and  163, 1883. 
Kyphonu  incisor,  Jordan  <&  Bvermann,  1386, 1898. 

168.  Kyphosus  sectatrix  (Linnaeus).     Rudder-fish;  Bermuda  Chub;  Chub;  Chopa  Blanca. 

Head  3.75;  depth  2.12;  D.  xi,  12;  A.  iii,  11;  scales  10-55-16;  vertebrse  9-|-16.  Body  ovate, 
somewhat  compressed;  longest  dorsal  spine  one-fifth  height  of  body,  rather  higher  than  soft  dorsal  and 
nearly  equal  to  longest  ray  of  anal;  teeth  35  to  40  -on  each  side;  horizontal  process  of  teeth  not  much 
longer  than  vertical;  interorbital  space  2.5  in  head;  top  and  sides  of  head  finely  scaled;  interorbital 
r^ion  gibbous,  below  which  point  snout  is  truncate;  preopercle  weakly  serrulate;  gillrakers  long;  soft 
dorsal  and  anal  very  low;  longest  ray  of  anal  2.25  in  head,  longest  spine  2.25;  median  dorsal  spines 
highest;  second  anal  spine  highest;  caudal  well  forked,  lower  lobe  longer. 

Color  in  life:  Steel-gray,  very  slightly  bluish,  not  much  paler  below;  edges  of  each  row  of  scales  oi- 
back  and  sides  slightly  brassy,  so  that  very  faint  yellowish  stripes  alternate  with  bluish  ones  of  about 
equal  width;  a  diffuse  pale  stripe  below  eye,  a  yellowish  one  above  and  below  this;  fins  all  dull-grayish ; 
ventrals  and  anal  somewhat  blackish;  edge  of  opercle  slightly  darker.  Here  described  from  Key  West 
specimens. 

K.  sedatrix  ranges  from  Cape  Cod  to  the  West  Indies,  crossing  the  ocean  to  the  Canary  Islands; 
accidental  in  the  Mediterranean;  once  taken  at  Palermo  by  Prof.  Pietro  Doderlein.  Not  rare  off  our 
Atlantic  coast,  becoming  rather  common  southward,  especially  at  Key  West.  Long  noted  for  its 
habit  of  following  vessels,  supposably  for  waste  food  thrown  from  them,  hence  called  rudder-fish.  It 
is  apparently  not  common  about  Porto  Rico,  and  was  not  obtained  by  us,  but  is  recorded  by  Professor 
Poey  and  Dr.  Stahl. 

This  fish  reaches  a  length  of  18  inches  or  more,  though  the  average  of  those  caught  is  much  less. 
The  average  weight  is  3  or  4  pounds  and  the  maximum  about  9  pounds.  As  a  food-fish  it  is  held  in 
high  esteem,  its  flesh  being  firm  and  of  good  flavor.  At  Key  West  it  occurs  in  certain  places  in 
abundance  and  is  found  throughout  the  year.    The  particular  bottom  which  it  seeks  is  the  shoals  in 
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or  near  the  channels  where  the  water  is  4  to  20  feet  deep.  It  is  one  of  the  best  and  most  intereetii^ 
game-fishes  of  our  southern  waters.  It  is  remarkable  for  the  vigor  and  *'ruah"  with  which  it  takes 
the  hook  and  for  the  mad  dashes  it  makes  to  free  itself.  The  fight  which  it  makes  is  much  like  that 
one  sometimes  gets  from  an  unusually  large  fresh-water  sunfish,  but  is  stronger,  more  prolonged,  and 
more  exciting,  as  the  fish  is  larger  and  stronger. 

Chub  fishing  at  Key  West,  though  not  known  to  everyone  who  has  gone  to  those  waters  to  wet 
a  line,  is  really  one  of  the  surest  and  most  satisfactory  ways  of  enjoyment  the  angler  can  find  at  that 
place.  The  chub  is  caught  by  still-fishing  and  the  usual  bait  is  pieces  of  the  soft  parts  of  the  lai^ge 
spiny  lobster  (Panulirus  ammcawM«),  which  is  very  abundant  about  Key  West.  The  fish  swim  at 
various  depths,  but  usually  not  far  above  the  bottom.  The  water  is  very  clear  and  the  fact  that  the 
angler  can  see  the  fish,  as  it  rushes  frantically  in  one  direction  and  then  in  another  to  free  itself,  adds 
not  a  little  to  the  excitement  and  interest  of  the  sport. 

Perca  marina  aedatrix  (the  Radder-fish),  Catesby,  Nat.  HiBt.  Car.,  138, 1781,  Carolina. 

Perca  aaUarix  Linnsuit,  Syst.  Nat.,ed.  X,  296, 1758  (misprint,  incorrectly  copied  from  Catesby,  who  called  itaeetaliiji), 

Carolina. 
Cfudodon  eyprinaceus  (Brouasonet)  Gmelin,  Syst.  Nat.,  1. 1269,  1788,  name  only:  on  a  specimen  from  the  tropical  Atlantic 

(coll.  Parkinson,  in  voyage  of  Capt.  Cook:  described  by  Cuvier  &,  Valenciennes,  1.  c,  VIII,  263). 
PimOeptenu  boBquit  Lac^pMe,  Hist.  Nat.  Poiss.,  IV,  429. 1803,  South  CaroUna. 
Pimdeptenis  dbUmgior  Cuvier  A  Valenciennes,  Hist.  Nat  Poiss..  VII,  264,  1831,  locality  unknown;  depth  8  in  total 

length:  14  longitudinal  strealcs. 
Pimaeptenubo9ci\AT.  Hcula  Doderleln.  Nat.  Sicil.,  Ann.  11,  lasc.  2, 1883,  Palermo. 
Ptmdqpterusboscii,  Poey,  Fauna  Puerto-RIquefia.  380, 1881;  Stahl,  1.  c,  77  and  163, 1888. 
Kyphows  aedatrix,  Jordan  A  Evermann,  1.  c,  1387, 1898. 
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Fio.  es.—Kvpho8U8  eectairix. 

Family  XLIX.  SCIi€NIDiE.    The  Croakers. 

Body  compressed,  more  or  less  elongate,  covered  with  rather  thin  scales,  which  are  usually  more 
or  less  ctenoid.  Lateral  line  continuous,  usually  more  or  less  concurrent  with  back,  extending  on 
caudal  fin.  Head  prominent,  covered  with  scales;  bones  of  the  skull  cavernous,  muciferous  system 
highly  developed,  surface  of  skull,  when  the  flesh  is  removed,  very  uneven.  Suborbital  bones 
without  btickward  projecting  '*8tay.*'  Chin  usually  with  pores,  sometimes  with  barbels.  Mouth 
small  or  large,  the  teeth  in  one  or  more  series,  outer  of  which  are  sometimes  enlarged;  canines  often 
present.  No  incisor  nor  molar  teeth;  no  teeth  on  vomer,  palatines,  pterygoids,  nor  tongue.  Maxillary 
without  supplemental  bone,  slipping  under  free  edge  of  preorbital,  which  is  usually  broad.  Premax- 
illaries  protractile,  but  not  very  freely  movable.  Nostrils  double.  Pseudobranchise  usually  large, 
present  in  most  of  the  genera.  Gills  4,  a  slit  behind  fourth.  Gillrakers  present.  Branchioetegals  7. 
Gill-membranes  separate,  free  from  isthmus.  Lower  pharyngeals  separate  or  united,  often  enlarged, 
teeth  conic  or  molar.  Preopercle  serrate  or  not.  Opercle  usually  ending  in  2  flat  points.  Dorsal  fin 
deeply  notched  or  divided  into  2  fins,  soft  dorsal  l^eing  the  longer,  spines  depressible  into  a  more  or 
less  perfect  groove.    Anal  fin  with  1  or  2  spines,  never  more  than  2.    Ventral  fins  thoracic,  i,  6,  below 
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or  behind  pectorals.  Pectoral  fin  normal.  Caudal  fin  usually  not  forked.  Ear  bones  very  large. 
Pyloric  ceeca  ufiually  rather  few.  Air-bladder  usually  large  and  complicated  (wanting  in  Menticirrhus), 
An  important  family  of  30  genera  and  about  150  species,  found  on  sandy  shores  in  all  warm  seas, 
a  few  being  confined  to  fresh  waters.  None  occurs  in  deep  water  and  none  among  rocks.  Many  of 
them  reach  a  lai^ge  size,  and  nearly  all  are  valued  for  food.  All  are  carnivorous  and  some  are  of 
interest  as  game-fishes.  Most  of  the  species  make  a  peculiar  noise,  called  variously  croaking,  grunting, 
drumming,  and  snoring;  this  sound  is  supposed  to  be  caused  by  forcing  air  from  the  air-bladder  into 
one  of  the  lateral  horns. 

OrOLITHINiB: 

I.  VertebrsB  14  or  16  +  10  or  11,  abdominal  portion  of  spinal  column  having  always  more  vertebne  than  caudal 
portion,  anal  fin  being  posterior  In  its  insertion:  body  more  or  less  elongate,  mouth  large,  lower  jaw  projecting; 
preopercle  with  a  crenulate.  membranaceous  border;  snout  without  distinct  pores  or  slits;  no  barbels, 
preorbitai  narrow;  gillrakers  slender,  moderate,  or  rather  long:  anal  fin  with  1  or  2  very  weak  spines,  second 
closely  connected  with  first  soft  ray;  scales  small,  smoothish. 

a.  Anal  fin  long,  of  15  to  21  soft  rays,  its  length  more  than  half  that  of  soft  dorsal:  dorsal  fins  more  or  less  separated; 

soft  dorsal  and  anal  fins  closely  scaled. 

b.  Teeth  large,  very  unequal;  tip  of  upper  jaw  with  one  or  two  strong  canines;  enlarged  teeth  or  canines  on  sides  of 

lower  jaw;  anal  fin  one-fourth  shorter  than  soft  dorsal,  15  to  18  soft  rays;  dorsal  fins  well  separated,  interspace 
about  equal  to  eye;  soft  dorsal  of  24  rays;  body  compressed;  scales  rather  small,  cycloid Isopisthus 

aa.  Anal  fin  moderate,  or  short,  of  7  to  13  soft  rays,  its  length  less  than  one-half  that  of  second  dorsal;  dorsal  fins  con- 
tiguous; lateral  line  arched  in  front. 

c  Canine  teeth,  if  present,  not  lance-shaped,  tapering  from  base  to  tip. 

d.  Lower  jaw  without  canines  at  its  tip,  some  of  Its  lateral  teeth  sometimes  enlarged;  tip  of  upper  jaw  usually  with 
canines C y  noscion,  94 

ee.  CSanine  teeth  lance-shaped,  widened  toward  tip,  then  abruptly  pointed:  canines  of  front  of  premaxillary  largest; 
about  2  canines  on  front  of  lower  jaw  on  each  side;  outer  teeth  of  upper  jaw  enlarged,  somewhat  lance-shaped; 
outer  teeth  of  lower  jaw  compressed;  air-bladder  with  2  horn-like  processes;  gillrakers  moderate,  slender: 
soft  dorsal  and  anal  fin  scaly Sagenichth ys 

II.  Vertebrae  9  to  12-H3  to  20,  typically  10+14,  number  in  abdominal  part  of  body  being  always  fewer  than  in  caudal 
part;  dorsal  fins  contiguous,  soft  dorsal  being  long,  much  longer  than  anal. 

<r.  Dorsal  spines  well  separated,  first  dorsal  spine  attached  to  third  or  fourth  intemeural,  not  more  than  2  of  spine- 
bearing  intemeurals  being  placed  between  same  pair  of  vertebrse;  soft  rays  of  dorsal  fin  usually  17  to  82  (87  to 
40  in  LoTichiurui,  45  to  50  in  Scisenoidea);  occipital  crest  not  greatly  elevated. 

SCIJCNlNiS: 

/.  Lower  pharyngeals  separate. 

g.  Lower  jaw  without  barbels. 

h.  Caudal  fin  moderately  scaly,  its  distal  portion  usually  more  or  less  naked,  scales  not  numerous  enough  to  give  a 

thickened  appearance  to  fin. 
i.  Teeth  well  developed,  permanent  In  both  jaws. 
j.  Lower  pharyngeals  rather  narrow,  their  teeth  conic  and  mostly  sharp,  none  of  them  molar;  outer  teeth  of  upper 

jaw  more  or  less  enlarged, 
it.  Gillrakers  comparatively  long  and  slender;  mouth  more  or  less  oblique;  anal  fin  usually  (but  not  always)  inserted 

posteriorly:  preorbitai  usually  narrow,  fiat;  edge  of  snout  above  upper  jaw  with  pores  and  slits  little  conspicuous 

or  obsolete. 
I.  Skull  excessively  cavernous,  soft  and  spongy  to  touch,  interorbital  space  very  broad;  eye  very  small,  mouth  large, 

oblique;  preopercle  with  a  broad  membranaceous  border,  which  is  striated  and  fringed;  scales  small;  spinous 

dorsal  short  and  weak;  anal  spines  weak;  caudal  fin  pointed, 
m.  l»8eudobranchi8e  present;  teeth  subequal,  all  villiform,  in  narrow  bands;  soft  dorsal  long,  of  30  to  35  rays;  anal  fin 

rather  long,  soft  dorsal  and  anal  scaly;  lower  jaw  projecting;  vertebrse  10+14;  gillrakers  long  and  slender;  air- 
bladder  with  two  horns Nebris 

U.  Skull  firm,  not  excessively  cavernous,  Interorbital  space  less  broad;  preorbitai  not  turgid;  soft  dorsal  of  fewer  than 

30  rays, 
n.  Scales  of  lateral  line  considerably  enlarged,  almost  entirely  concealed  by  smaller  ones;  anal  fin  snuill,  inserted 

well  forward,  its  first  spine  usually  as  near  ventrals  as  caudal;  caudal  fin  pointed,  its  peduncle  long  and  slender; 

soft  dorsal  and  anal  scaly;  scales  small;  preopercle  without  bony  serrse;  pseudobranchise  small,  often  obsolete 

on  one  side.    (Fluviatlle  species.) PLAOiosaoN 

nn.  Scales  of  lateral  line  similar  to  the  others,  not  concealed  by  smaller  ones;  anal  fin  inserted  more  or  less  posteriorly, 

first  spine  usually  nearer  caudal  than  ventrals;  caudal  peduncle  rather  short;  pseudobranchite  well  developed, 
o.  Head  not  very  broad,  the  interorbital  space  not  notably  spongy  nor  deeply  cavernous. 
p.  Preopercle  with  its  membranaceous  edge  entire,  crenulate  or  ciliate,  with  no  bony  teeth;  teeth  in  lower  jaw  in 

few  series. 
q.  Teeth  very  small,  equal,  unlserial  or  very  nearly  so;  snout  very  short;  cleft  of  mouth  oblique  or  even  vertical, 

lower  jaw  projecting Labimtj8,96 

qq.  Teeth  larger,  more  or  less  unequal,  those  of  lower  jaw  in  one  or  two  series  or  in  bands;  cleft  of  mouth  not  vertical. 
r.  Upper  jaw  with  some  of  the  teeth  enlarged,  forming  canines;  some  canines  in  lower  jaw;  lower  jaw  projecting. 

Ol>OMTOeGION,96 
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n:  Upper  jaw  with  narrow  band  of  teeth,  those  of  outer  row  more  or  lesH  enlarged;  no  distinct  canines... Corvula, 97 
pp.  Preopercle  with  its  bony  margin  armed  with  sharp  teeth  or  serrae, 
s.  Preopercle  with  Ita  lowermost  spine  directed  abruptly  downward;  soft  dorsal  and  anal  fin  moderately  scaly;  lower 

jaw  without  canines;  second  anal  spine  moderate  or  large Bairdiella,98 

oo.  Head  very  broad  above,  interorbital  space  flattish,  excessively  cavemou«,  septa  reduced  to  thin  iMirtitions;  soft 

dorsal  and  anal  fin  usually  densely  scaly;  second  spine  of  dorsal  usually  thickened Stbllifkr 

it*.  OiUrakers  comparatively  short  and  thick,  usually  not  longer  than  posterior  nostril;  anal  fin  inserted  farther 

forward;  snout  above  lower  jaw  with  large  pores,  and  with  two  more  or  less  distinct  slits  on  Its  edge,  these 

sometimes  obsolete:  preorbital  more  or  less  broad;  mouth  more  or  less  inferior. 
t  Preopercle  with  Its  bony  margin  armed  with  strong  persistent  spines  which  do  not  disappear  with  age;  caudal 

fin  not  lunate,  middle  rays  longer  than  lower Ophioscion,  99 

U.  Preopercle  with  its  bony  margin  serrate  In  young,  becoming  entire  with  age;  caudal   fin  truncate  or  lunate. 

middle  rays  not  longest;  slits  and  pores  of  upper  jaws  well  developed Scijenops 

ii.  Teeth  very  small,  subequal,  those  in  lower  jaw  wanting  or  deciduous;  lower  pharyngeal  ^  r.ither  broad,  with 

paved  teeth;  mouth  small,  inferior;  snout  as  in  Sciasna;  preopercle  entire;  anal  fin  long,  with  about  12  soft  rays; 

gillrakers  shortish,  rather  slender LEioenroMus 

gg.  Lower  jaw  with  one  or  more  barbels,  either  at  symphysis  or  on  the  rami;  snout  with  .slits  and  pores  as  in  Sciama; 

lower  jaw  Included;  preorbital  broad;  lower  teeth  in  villlform  bands;  gillrakers  more  or  leas  short. 
u.  Pseudobranchiae  well  developed;  pectoral  fin  not  elongate. 
w.  Lower  jaw  with  slender  barbels,  usually  several  in  number. 
w.  Barbels  mostly  in  a  tuft  at  symphysis  of  lower  jaw;  mouth  very  small,  inferior;  gillrakers  minute,  thickish;  dorsal 

spines  x  or  xi;  preopercle  sharply  but  finely  serrate;  preorbital  turgid  and  cavernous,  more  or  less  translucent; 

caudal  fin  rhombic.    (Fluvlatlle  species) Pachypops 

WW.  Barbels  chiefly  lateral,  along  rami  of  lower  jaw,  usually  none  at  symphysis;  lower  pharyngeals  narrow,  with 

sharp  teeth;  preopercle  with  its  bony  margin  armed  with  strong  teeth;  D.  x  or  xi;  gillrakers  short,  thickish. 

MiCROPOOON,  100 

w.  Lower  jaw  with  a  single  thickish  barbel  at  its  tip. 
X.  Air-bladder  large;  anal  spines  2;  back  more  or  less  elevated;  preopercle  with  its  bony  margin  crenate  or  serrate; 

pectoral  short,  shorter  than  ventrals.    (Free-s wlmmlng  species)  Umbrika  ,  101 

XX,  Air-bladder  none;  anal  spine  single,  weak;  back  not  elevated;  preopercle  with  its  membranaceous  edge  crenulate; 

pectoral  fins  long,  longer  than  ventrals.    (Bottom  fishes.) MENTiciRRHrs,  102 

uu.  Pseudobranchiae  obsolete;  body  long  and  low;  caudal  pointed;  pectoral  fin  elongate;  preopercle  without  bony 

serratures. 
y.  Mandible  without  barbels  along  inner  edge.    Chin  with  two  short  barbels;  soft  dorsal  with  30  to  40  rays. 

LONCHURI 
APLODlNOTINiE: 

//.  Lower  pharyngeals  very  large,  completely  united,  covered  with  coarse,  blunt,  paved  teeth;  lower  jaw  include*!: 
snout  with  slits  and  pores,  as  in  Scixna;  gillrakers  rather  short. 

z.  Lower  jaw  with  numerous  barbels  along  inner  edge  of  rami:  preopercle  i.early  entire Pogonias 

Equitin*: 

ee.  Dorsal  spines  close  together,  first  spine  attached  to  first  intemeural,  and  from  6  to  12  of  spine-bearing  intemeurals 
wedged  in  between  high  occipital  crest  and  neural  spine  of  second  vertebra  on  the  one  hand,  and  that  of  third 
vertebra  on  the  other;  occipital  crest  much  elevated:  soft  dorsal  very  long,  of  36  to  55  rays Equbb,  103 

Oenut  94.  CTVOSCION  Gill.     Weak-flihes. 

Body  elongate,  little  compressed,  back  not  elevated.  Head  conical,  rather  pointed;  mouth  very 
large,  terminal,  not  very  oblique,  lower  jaw  projecting,  symphysis  produced,  angle  at  l)aae  of  maxillary 
not  prominent.  Maxillary  very  broad.  Teeth  sharp,  not  closely  set,  in  rather  narrow  bands;  tip  of 
lower  jaw  without  canines;  upper  jaw  with  2  long  canines,  1  of  which  is  sometimes  obsolete;  canines 
tapering  from  base  to  tip;  lateral  teeth  of  lower  jaw  larger  than  anterior.  Preopercle  with  its  mem- 
branaceous edge  serrulate,  bone  entire.  Lower  pharyngeal  bones  separate,  their  teeth  all  pointed. 
Gillrakers  strong,  rather  long.  Vertebrae  about  14  -f  10  (instead  of  10  -f  14  as  in  Scisenoids  generally) . 
Pseudobranchiae  well  developed;  dorsal  spines  slender,  fins  closely  contiguous;  anal  spines  1  or  2,  very 
feeble,  soft  rays  7  to  13;  second  dorsal  long  and  low,  more  than  twice  length  of  anal;  ventrals  inserted 
below  pectorals,  pubic  bone  long  and  strong;  caudal  fin  subtruncate  or  lunate. 

Large  fishes,  chiefly  of  the  waters  of  America,  closely  related  to  the  Old  World  genus  Otolithva, 
from  which  they  are  distinguished  by  the  absence  of  canines  in  the  lower  jaw.  All  of  them  rank  higb. 
as  food-fishes;  the  flesh  is  rich,  but  in  some  species  tender  and  easily  torn;  hence  the  popular  naiiK 
weak-fishes.  The  number  of  species  of  this  genus  known  from  American  waters  is  about  20,  among 
which  are  some  of  our  most  important  food-fishes,  including  the  common  squeteague  {Oynoscion 
regalis) ,  which,  though  not  exceeding  5  or  6  pounds  in  weight,  is  said  occasionally  to  attain  a  weight 
of  30  pounds,  and  the  spotted  squeteague  (C.  maculatum) ,  somewhat  smaller  and  ranging  further  south. 
In  the  Gulf  of  California  occurs  another  species  (C  macdonaldi) ,  which  attains  the  enormous  size  of 
more  than  170  pounds.    Only  one  species  of  this  genus  is  at  present  known  from  Porto  Rico. 
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a.  Scales  not  very  small,  lateral  line  having  55  to  75  pores,  number  of  transverse  series  ranging  from  S5  to  85,  not 

much  in  excess  of  number  of  pores;  head  compressed,  not  truly  conical;  upper  jaw  with  distinct  canines,  band 
of  teeth  in  upper  Jaw  rather  narrow,  lower  teeth  small  and  in  few  series  in  front,  larger  and  uniserial  on  sides. 

b.  Soft  rays  of  dorsal  and  anal  more  or  less  closely  scaled;  gill  rakers  comparatively  long  and  slender.  9  to  12  on  lower 

part  of  arch,  longest  at  least  one-half  diameter  of  eye. 

c.  Soft  dorsal  of  20  to  23  rays. 

rf.  Caudal  fin  rhombic,  middle  rays  considerably  produced. 

e.  Snout  short,  bluntish,  4.6  in  head;  mouth  small,  little  oblique,  canines  quite  small;  color  pale,  with  faint  darker 

streaks;  axil  pale.pseudobranchiee  sometimes  wanting.    D.  ix-i,  20;  A.  i,  8 acoupa 

cc.  Soft  dorsal  of  26  to  29  raj's;  caudal  fin  subtruncate  or  double  truncate,  middle  rays  but  slightly  produced. 
/.  Ctoloration  nearly  uniform  silvery. 
g.  Caudal  truncate;  body  slender,  depth  more  than  4  in  length;  snout  short;  maxillary  not  reaching  beyond  eye. 

D.  x-i,  27;  A.I,  11 dbliquatus 

gg.  Caudal  weakly  double-concave;  body  deep,  depth  3.5  to  4  in  length. 

h.  Snout  long,  3.75  in  head,  longer  than  eye jamaicensis,  169 

hh.  Snout  long,  4.5  in  head,  shorter  than  eye.    D.  x-i,  27  to  29,  A.  ii,  9  or  10 nothua 

ff.  Coloration  brownish-silvery  above,  with  many  dark-brown  spots,  arranged  in  undulating  stretiks;  body  more  or 

less  compressed;  eye  moderate,  6  to  7  in  head;  maxillary  extending  to  below  posterior  margin  of  eye,  2.17  in 

head;  canines  large;  color  brownish-silvery,  with  iridescent  reflections  and  marked  with  many  small,  rather 

irregular,  dark-brown  spots,  some  of  which  form  undulating  lines  running  upward  and  backward;  upper  fins 

dusky,  lower  yellowish. 
i.  Snout  not  very  sharp,  about  4.25  (4  to  4.33)  in  head;  gillrakers  long  and  slender,  usually  5  -f- 10  to  12  in  number; 

membranes  of  soft  dorsal  and  anal  more  or  less  closely  scaly,  scales  readily  deciduous regcUis 

U.  Snout  very  sharp,  3.75  to  3.8  in  length  of  head;  gillrakers  shorter,  rather  slender,  4  +  8  or  9  in  number;  membrane 

of  soft  dorsal  and  anal  Mrith  very  few  scales,  these  readily  deciduous th(U<u9inus 

bb.  Soft  rays  of  dorsal  and  anal  scaleless;  gillrakers  comparatively  short  and  thickish,  usually  not  longer  than  pupil, 

and  but  6  to  8  on  lower  limb  of  arch. 
j.  Coloration  not  uniform,  grayish  and  silvery,  back  with  distinct  darker  spots,  lines,  or  reticulations;  caudal  fin 

truncate  or  slightly  double-concave. 
k.  Soft  dorsal  fin  with  conspicuous  round  black  spots;  back  and  sides  covered  with  similar  spots  smaller  than 

pupil,  larger  than  those  on  fins;  snout  acute,  much  longer  than  eye;  pectoral  2.25  in  head.    D.  x-i,  25  to  27; 

A.  II,  10 nebulo8ti8 

aa.  Scales  comparatively  small;  number  of  pores  in  lateral  line  70  to  90,  and  very  much  fewer  than  number  of  transverse 

rows,  which  is  from  85  to  150;  teeth  of  upper  jaw  in  a  rather  broad  band,  1  to  4  of  them  usually  more  or  less 

canine-like,  canines  generally  small  and  sometimes  wholly  disappearing  with  age;  lateral  teeth  of  lower  jaw 

not  much  enlarged;  gillrakers  usually  small  and  short. 
I.  Caudal  fin  lunate  or  subtruncate;  scales  not  very  small:  head  more  or  less  distinctly  conical,  not  flattened  above; 

soft  dorsal  with  21  to  23  rays, 
in.  Soft  dorsal  fin  with  Its  lower  portion  covered  with  small,  caducous  scales.    Body  compressed;  head  compound- 
conic;  canines  small,  both  present;  pectoral  2  in  head:  caudal  weakly  double-truncate.     D.  ix-i,  21  to  23; 

A.ii,10 Iciarchus 

U.  Caudal  fin  rhombic  or  Jg-shaped,  middle  rays  produced,  upper  lobe  usually  pointed:  soft  dorsal  with  23  to  28  rays, 
n.  Soft  dorsal  entirely  naked;  anal  with  a  few  scales;  body  long  and  low,  spindle-shaped;  head  depressed  above; 

mouth  large;  canines  present,  short  and  thick:  eye  .small,  caudal  S-sh aped,  middle  rays  longest;  pectoral  1.8 

in  head;  scales  very  small.    D.  x-i,  28;  A.  i,  8 virescem 

«n.  Soft  dorsal  and  anal  fins  densely  scaly  throughout;  teeth  all  small,  canines  moderate;  scales  ver>'  small;  pectoral 

1.75  in  head;  caudal  S-shaped;  color  greenish,  silvery  below.    D.  xi-i,  23:  A.  ii.  9 microlepidotus 

169.  Oynoscion  jamaicensis  (Vaillant  &  Bocourt).     ^^Cormna^'' ;  Mongolar  Drummer. 

Head  3.3;  depth  4;  eye  4.7;  snout  3.8;  maxillary  2.1;  mandible  1.7;  interorbital  3.6;  preorbital 
15.5;  D.  X-I,  25;  A.  ii,  10;  pectoral  1.8;  ventral  2;  caudal  2.1;  scales  11-76-8.  Body  elongate- 
elliptical,  considerably  compressed;  head  pointed;  snout  a  little  longer  than  eye;  mouth  large,  lower 
jaw  projecting;  teeth  in  narrow  bands,  a  few  of  the  outer  ones  enlarged,  especially  on  sides  of  lower 
jaw,  where  they  are  recurved  and  incurved;  one  strong  recurved  canine  in  front  of  upper  jaw;  lateral 
line  decurved  under  last  dorsal  spines.  Color  in  life,  silvery-grayish,  bluish  above,  whiter  below;  fins 
all  pale  except  edge  of  soft  dorsal,  which  is  dark. 

Known  only  from  Jamaica  and  Porto  Rico.  Two  specimens,  about  11  inches  long,  from  San  Juan 
market,  January  6,  and  two  young  ones,  5.5  and  4.5  inches,  from  Isabel  Segunda,  February  8,  1899. 
The  dentition  of  the  upper  jaw  exhibits  an  interesting  condition.  The  single  large  canine  tooth  of  the 
upper  jaw  is  located  at  one  side  of  the  symphysis;  on  the  other  side  is  a  tooth  of  similar  appearance 
and  nearly  as  large,  but  soft  and  flexible.  Apparently  there  is  structurally  a  pair  of  canines  in  the 
front  of  upper  jaw,  but  only  one  becomes  functional.  Both  specimens  exhibit  this  peculiarity;  in  one 
the  developed  tooth  is  upon  the  right  side  of  the  symphysis,  in  the  other  on  the  left. 

OtolUhu9  jamaicensU  Vaillant  &  Bocourt,  Miss.  Sci.  au  Mexique,  Polssons,  156, 1874,  Jamaica. 

C^wttcUmjomaieentU,  Jordan  &  Evermann,  1.  c.  1406,  1898. 
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Oenns  96.  LABIMITS  Cnvier  dt  Yaleneieimes. 

Body  rather  elongate,  compre^^sed;  skull  firm,  not  greatly  ("avemouM;  interorbital  space  rather 
narrow;  preorbital  flattish,  not  turgid;  upper  jaw  with  usual  slits  and  pores  little  developed;  no  barbels; 
no  canines;  snout  very  short,  mouth  large,  terminal,  very  oblique  or  even  vertical,  lower  jaw  projecting; 
teeth  minute,  equal,  uniserial  or  partly  biserial  aVx»ve;  preopercle  entire  or  nearly  so,  without  bony  teeth. 
Scales  moderate,  subequal.  Pseudobranchiae  well  developed.  Fins  essentially  as  in  Bairdiella,  second 
dorsal  long,  anal  short,  its  spines  moderate  or  small;  fins  not  thickened  by  accessory  scales.  Gillrakers 
long  and  slender.     Vertebrte  10  -f  14.     Silvery  fishes,  all  American. 

a.  Mouth  more  or  lees  oblique,  not  quite  vertical:  upper  part  of  body  with  dark  streaks  alon^  rows  of  scales:  profilo 

slightly  convex,  a  little  oblique;  maxillary  extending  to  below  front  of  orbit,  2  in  head. 
h.  Dorsal  rays  27  to  30;  mouth  notably  oblique. 

c.  Upper  parts  with  distinct  dark  streaks  along  rows  of  scales. 

d.  Second  anal  spine  1.66  in  head,  reaching  tips  of  soft  rays:  dark  streaks  on  sides  not  very  distinct;  mouth  very 

oblique;  gill-cavity  pale hrevicep*,  170 

hb.  Dorsal  rays  24  to  27;  mouth  still  less  oblique,  snout  more  convex,  profile  descending  forward. 

e.  Color  grayish,  silvery  with  about  7  dark  vertical  croasbars:  second  anal  spine  short,  3.25  in  head.    Body  heavy 

forward,  much  compressed,  snout  very  short  and  blunt,  b.b  in  head;  mouth  large,  less  oblique  than  in  other 
species;  tip  of  premaxillary  on  level  of  middle  of  pupil;  maxillary  2  in  head;  gillrakers  extremely  elongate, 
as  long  as  eye,  12  +  24;  second  anal  spine  short,  one-fourth  shorter  than  the  first  soft  ray.  D.  x-i,24  to  26;  A.  ii 
5  or  6 /asciaiu* 

170.  LarimuB  breviceps  Cuvier  <fe  Valenciennes.    ^^Cabezon^\-  **  Corbino  Cabezon.** 

Head  3.2;  depth  3;  eye  3.8;  snout  5.1;  maxillar>'  2.1;  mandible  1.8;  interorbital  4;  preorbital  11; 
D.  x-i,  27;  A.  11,6;  pectoral  1.1;  ventral  1.4;  scales  6-50-9.  Body  oblong,  heavy  forward,  back  much 
compressed,  caudal  peduncle  long  and  slender;  scales  thin  and  ctenoid;  head  short;  mouth  large,  very 
oblique,  approaching  a  perpendicular,  maxillary  reaching  front  of  pupil  or  beyond,  lower  jaw  heaNy 
and  prominent,  its  tip  projecting;  snout  very  short;  preopercle  unarmed;  teeth  small,  in  one  row  in 
each  jaw;  head  scaled;  gillrakers  long  and  slender,  13  -r  20;  fins  small,  dorsal  spines  weak  and  flexible, 
soft  dorsal  long  and  low,  anal  very  small,  second  spine  much  enlarged,  reaching  about  to  tip  of  longest 
soft  rays ;  caudal  double  truncate. 

Color  in  spirits:  Pale,  back  dark-olivaceous;  membrane  of  spinous  dorsal  dusky;  caudal  streaked 
with  dusky;  axil  with  some  black.  In  life  the  fins  showed  the  following  colors:  Dorsal  darkish, 
caudal  pale,  yellow  above  and  below;  anal  yellow  next  to  spine,  pale  elsewhere;  ventral  yellow  on 
outer  half,  other  half  pale;  pectoral  pale-lemon. 

Found  in  the  West  Indies,  and  south  to  Brazil;  known  from  Jamaica, St.  Lucia, and  Porto  Rico. 
Length  a  foot  or  less.  A  good  food -fish.  Three  adults,  about  8.5  inches  in  length,  from  San  Juan 
market,  and  five  young,  3.5  to  5  inches,  from  Ponce  and  l8al)el  Segunda. 

Larimus  hrevicepB  Cuvier  &   Valenciennes,  Hist.  Nat.  Poissons,  V,  146,  1830,  Santo  Domingo  and  Brazil;  Jordan  & 

Evermann,  1.  c,  1423, 1898. 
Monosira  stahU  Poey,  Fauna  Puerto-RIquefia,  326,  pi.  6, 1881,  Porto  Rico;  Stahl,  1.  c,  163, 1883. 
Larimus  stoMi,  Eigenmann  &  Norris,  Sobre  alguns  peixes  de  S.  Paulo,  Brazil,  361, 1900. 

Oenni  96.  OBONTOSCION  Oill. 

This  genus  differs  from  Larimus  mainly  in  the  presence  of  canines,  and  may  be  described  as  a 
iMrimus  armed  with  canine  teeth.  It  also  approaches  closely  to  BairdieUuy  from  which  it  differs  in 
lacking  the  plectroid  spine  on  the  preopercle  and  also  in  the  dentition,  the  group  Elattarchm  lying 
between  the  two,  as  does  also  the  closely  related  group  Corvula. 

171.  Odontoscion  dentex  (Cuvier  &  Valenciennes).     Corvina, 

Head  3;  depth  3.4;  eye  3.7;  snout  4;  maxillary  2.25;  mandible  2;  interorbital  4.6;  preorbital 
3.8  in  eye;  D.  xi-i,  24;  A.  ii,  9;  pectoral  1.8;  caudal  1.4;  scales  6-56-8.  Body  rather  elongate,  back 
compressed  and  slightly  elevated;  anterior  profile  nearly  straight  but  not  very  steep;  caudal  peduncle 
long  and  much  compre-ssed;  head  moderate,  snout  short  and  blunt;  eye  lai^ge  and  placed  high;  teeth 
in  a  single  row  in  each  jaw,  long  and  sharp,  the  pair  in  front  of  lower  jaw  enlarged;  teeth  of  upper 
jaw  similar  to  lower  but  smaller,  largest  in  front  but  without  distinct  canines;  preopercle  entire; 
maxillary  reaching  middle  of  pupil;  gillrakers  about  7  ^  15  (in  individual  4  inches  long);  soft  parta  of 
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vertical  fins  scaly;  caudal  truncate;  dorsal  spines  very  slender,  separate<l  from  rays;  second  anal  spine 
very  slender,  3  in  head,  much  longer  than  first,  which  is  much  re<luced. 

Color  in  spirits:  Silvery-bronze,  with  many  dark  points,  under  parts  pale;  darker  longitudinal 
streaks  along  rows  of  scales;  chin  dusky,  axil  and  base  of  pectoral  black;  vertical  fins  dusky,  with  dark 
points,  paired  fins  pale. 

Here  described  from  the  young,  of  which  15  examples  were  taken,  from  3  to  4.75  inches  in  length, 
at  Mayaguez,  Puerto  Real  and  Boqueron.  Length  about  a  foot.  A  food-fish  of  some  importance. 
Known  from  the  West  Indies,  and  generally  common;  recorded  by  Jordan  &  Rutter  from  Jamaica. 

Oorvina  dentez  Cuvier  &  Valenciennes,  Hist.  Nat.  Polss.,  V,  139, 1830,  Santo  Domingo. 
Odontoscion  deniex,  Jordan  &  Evermann,  1.  c,  1425, 1898. 

Genus  97.  COBYULA  Jordan  at  Eigenmann. 

This  genus  is  closely  allied  to  Bairdiella  in  nearly  all  respects,  but  with  preopercle  entire  and 
unarmed,  as  in  Larimus.  The  species  differ  considerably  among  themselves,  and  they  form  with 
Larimus  and  Odonlosdofi  an  almost  continuous  series.     American. 

a.  Body  rather  short  and  deep,  depth  2.5  to  3.83  in  length;  distance  from  insertion  of  ventrals  to  fir»t  anal  spine  about 

equal  to  depth  of  body;  color  silvery,  usually  with  dusky  streaks  along  rows  of  scales. 
6.  Dorsal  rays  x-i,  28;  posterior  rays  of  soft  dorsal  higher  than  anterior  ones;  dorsal  outline  strongly  and  regularly 
convex  and  elevated.    Ck>lor,  silvery-white,  darker  above;  sides  and  back  with  rather  distinct  dark  lines  along 
scales;  spinous  dorsal,  tips  of  ventrals,  and  anal  dusky;  upper  part  of  head  brownish;  lower  part  of  head,  cheek, 

and  breast  with  numerous  rusty  dots,  base  of  soft  dorsal  and  anal  rusty Halts 

66.  Dorsal  rays  x  to  xii-i,  23  to  25;  jaws  equal;  outer  teeth  above  enlarged,  lower  teeth  nearly  uniserlal;  preopercle 
with  flexible  seme;  second  anal  spine,  3.66  in  head;  caudal  fin  subtruncate. 

c.  Maxillary  reaching  middle  of  pupil,  2.33  In  head;  pectoral  rather  long subsequalis 

cf.  Maxillary  reaching  beyond  middle  of  pupil,  2.33  in  head;  pectoral  very  short;  D.  xi-i,  23;  A.  ii,  8or9;  color  silvery, 

with  very  distinct  dark  longitudinal  stripes mnctse-lucut,  172 

on.  Body  rather  elongate  and  compressed,  depth  3.5  in  length;  distance  from  insertion  of  ventrals  to  first  anal  spine 
one-half  greater  than  depth  of  body;  coloration  dusky,  with  conspicuous  dark  streaks  along  rows  of  scales. 

batabana,17Z 

172.  Corvula  sanctee-lucias  Jordan. 

Head  3.1;  depth  3.2;  eye  4.5;  snout  4.3;  maxillary  2.4;  mandible  2;  interorbital  4.4;  preorbital 

2.4  in  eye;  D.  xi-i,  23;  A.  ii,  9;  pectoral  1.9;  ventral  1.8;  caudal  1.8;  scales  6-47-8.  Body  oblong, 
back  compressed  posteriorly  and  a  little  elevated;  head  rather  small  and  blunt;  snout  as  long  or  a  little 
longer  than  eye;  eye  large,  about  equal  to  interorbital  space;  mouth  somewhat  oblique,  jaws  equal, 
maxillary  reaching  middle  of  pupil;  a  band  of  fine  teeth  in  upper  jaw,  outer  a  little  enlarged;  teeth  in 
lower  jaw  in  one  row  with  a  few  scattering  ones;  preopercle  with  a  finely  crenulate  membranous  edge; 
gillrakers  8  -f-  l^j  counting  rudiments,  longest  one-half  eye;  scales  large  and  strongly  ctenoid,  rows  above 
lateral  line  anteriorly  parallel  with  it;  below  last  dorsal  spines  these  rows  turn  upward  and  become 
horizontal  again  under  anterior  part  of  soft  dorsal;  dorsal  spines  slender,  finely  pointed  but  not  sharp; 
soft  dorsal  and  anal  scaly  at  base;  caudal  truncate,  scaled  to  near  edge;  second  anal  spine  slender, 
shorter  than  first  rays. 

Color  in  spirits;  Pale,  darker  above,  with  a  bluisK  luster;  each  row  of  scales  save  the  few 
lowermost  with  a  grayish-brown  stripe,  these  most  continuous  above,  where  they  follow  the  upturned 
rows  of  scales;  many  dark  punctulations  everywhere;  axil  dark;  fins  not  notably  colored,  but  with 
many  punctulations. 

A  species  known  at  once  by  the  horizontal  stripes  and  their  characteristic  bend  upward  under  the 
notch  separating  the  dorsals.  Hitherto  known  only  from  the  type  from  Port  Castries,  St.  Lucia. 
This  description  is  from  our  largest  specimen,  7.75  inches  long,  from  Isabel  Segunda;  about  20  other 
individuals  from  Isabel  Segunda,  Ponce,  Mayaguez,  Hucares,  and  Boqueron,  ranging  in  length  from 

2.5  to  6.5  inches;  smaller  specimens  have  the  eye  3.5  in  head. 

Cbnmta  sanettc-liicia!  JoTd&n,  Proc.  U.  S.  N.  M.  1889,649,  Port  Castries,  St.  Lucia;  Jordan  &  Evermann,  1.  c,  1429,1898. 

178.  Corvula  batabana  (Poey).    ^^Barriga  Blanca.** 

Head  3.3;  depth  3.2;  eye  4;  snout  4.2;  maxillary  2.25;  mandible  2;  interorbital  3.9;  preorbital 
7.8;  D.  XI-I,  28;  A.  ii,  8;  pectoral  and  ventral  1.7;  caudal  1.6;  scales  7-45-7.     Body  oblong,  back  com- 
l  poflteriorly,  belly  long,  distance  from  ventrals  to  anal  greater  than  depth  of  body;  head  mod- 
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erate,  profile  nearly  straight,  a  slight  concavity  above  eye;  mouth  not  small,  maxillary  reaching  middle 
of  eye  or  beyond;  teeth  of  upper  jaw  in  an  enlarged  outer  row,  behind  which  is  a  band  of  very  small 
teeth;  lower  jaw  with  a  single  series  similar  to  outer  row  in  upper  jaw;  snout  with  a  few  small  pores, 
chin  with  5  larger  ones;  edges  of  scales  with  fine  striee,  rows  below  lateral  line  l)ending  slightly  upward 
opposite  origin  of  anal,  most  apparent  in  smaller  individuals;  lateral  line  curved,  concurrent  with 
outline  of  back,  becoming  straight  on  caudal  peduncle;  dorsal  spines  weak;  soft  parte  of  vertical  fins 
densely  scaled,  a  sheath  of  lai^r  scales  at  their  bases;  caudal  rounded,  or  double  truncate. 

Color  in  spirite:  Body  nearly  everywhere  lustrous  grayish-brown;  about  8  longitudinal  stripes  of 
darker  brown  following  rows  of  scales  below  lateral  line;  above  lateral  line  are  interrupted  stripes  and 
scattered  spote  of  same  color;  fins  all  about  color  of  body. 

Known  only  from  Cuba  and  Porto  Rico.  Four  8i)ecimens,  8  to  10  inches  in  length,  were  obtained 
by  us  at  Puerto  Real  and  Arroyo. 

Johnius  batabanus  Poey,  Memorial),  II,  184, 1860,  Batabaiio,  Cuba;  Poey,  Fauna  Pueito-Riquefia,  327, 1881;  Stahl,  1.  c,  77 

and  163,  1883. 
Oorvuln  batdbana,  Jordan  &  Evermann,  1.  c,  1430,  1898. 

Oenni  98.  BAISDIELLA  0111.     KademoiMUei. 

This  genus  is  characterized  by  the  oblique  mouth,  little  cavernous  skull,  few  rows  of  small  teeth, 
slender  gillrakers,  and  preopercle  armed  with  a  plectroid  spine.  It  is  certainly  a  very  natural  group, 
and  worthy  of  recognition  as  a  distinct  genus,  although  ite  relationships  with  Ophioscion  and  especially 
with  Stellifer  are  very  close.  The  numerous  species  are  all  American,  all  small  in  size  and  silvery  in 
coloration,  and  some  of  them  are  remarkable  for  the  great  size  of  second  anal  spine.  In  others  this 
spine  is  quite  small.  These  variations  among  species  unquestionably  closely  allied  show  how  slight  is 
the  systematic  value  to  be  attached  to  the  size  of  this  spine. 

a.  Teeth  of  lower  jaw  unequal,  chiefly  biserial;  innerteeth  more  or  less  enlargred;  preorbltal  narrow. 

b.  Second  anal  spine  moderate,  2.33  in  head,  not  so  long  as  soft  rays,  not  reaching  tip  of  last  ray  when  depressed. 

Color,  silvery,  punctate;  fins  yellow;  depth  3  in  length.    D.  x-i,  22;  A.  ii,  10 chrymra 

bb  Second  anal  spine  very  long,  two-thirds  length  of  head,  reaching  beyond  tip  of  last  ray;  base  of  aual  oblique, 

forming  an  angle  with  ventral  outline. 
e.  Mouth  not  quite  terminal;  preorbital  narrow;  dorsal  rays  x-i,  23;  dorsal  spines  stiff,  lower,  highest  2  in  head: 
second  anal  spine  1.4;  pectorals  1.6.    Color,  soiled  silvery;  depth  3.14 ronchu*,  174 

174.  Bairdiella  ronchus  (Cuvier  &  Valenciennes).     Ronco;  Ground  Drummer. 

Head  3.1;  depth  3.2;  eye  4.6;  snout  4.1;  maxillary  2.5;  mandible  2.1;  interorbital  4.5;  preorbital 
9.3;  D.  x-i,  24;  A.  ii,  8;  pectoral  1.6;  ventral  1.5;  caudal  1.5;  scales  7-50-8.  Body  oblong  and  com- 
pressed, anterior  profile  straight  and  rather  steep;  ventral  outline  straight  from  chin  to  origin  of  anal; 
base  of  anal  very  oblique,  forming  a  strong  angle  in  ventral  outline;  caudal  peduncle  long,  compressed; 
head  small,  snout  rather  pointed,  a  little  longer  than  eye;  mouth  nearly  horizontal,  maxillary  reaching 
past  middle  of  eye  (in  individual  of  4.25  inches  nearly  to  posterior  border  of  orbit),  lower  jaw  included; 
teeth  in  upper  jaw  villiform,  in  a  very  narrow  band,  outside  of  which  is  a  row  of  much  larger  teeth; 
in  lower  jaw  a  band  of  villiform  teeth  with  a  somewhat  enlarged  inner  row;  preopercle  with  strong 
serrations,  largest  at  angle,  lowermost  being  the  downward-pointing  plectroid  spine  characteristic  of 
Bairdiella;  dorsal  spines  moderately  strong,  sharp,  fourth  highest.  2  in  head;  first  anal  spine  reduced, 
second  very  long  and  strong,  reaching  tips  of  first  rays  and  beyond  all  the  other  rays,  1.6  in  head; 
ventrals  nearly  to  vent;  caudal  truncate. 

Color  in  spirits:  Dirty-grayish,  darker  above,  paler  below;  some  dark  punctulations  on  lower  part 
of  side  scattered  along  from  snout  to  base  of  lower  lobe  of  caudal;  faint  dark  streaks  along  longitudinal 
and  oblique  rows  of  scales;  paired  fins  pale;  edge  of  soft  dorsal,  spinous  dorsal,  caudal,  and  part  of 
anal  dusky,  with  dark  dots. 

Found  on  Atlantic  coast  of  tropical  America;  generally  common  in  the  West  Indies  and  on  the 
coast  of  Brazil;  recorded  from  Jamaica,  Cuba,  Maracaibo,  Surinam,  and  obtained  by  us  at  San  Juan 
and  Mayaguez,  Porto  Rico.     Though  not  exceeding  8  or  10  inches  in  length,  this  is  a  good  food-fish. 

Corvina  ronchus  Cuvier  <&  Valenciennes,  Hist.  Nat.  Poiss.,  V,  107, 1830,  Maracaibo  and  Surinam. 

Bairdiella  ronchus,  Jordan  <b  Evermann,  1.  c,  1436,  1898;  Poey,  Fauna  Puerto- Riquefia,  326,  1881;  Stahl,  1.  c,  77  and 
168,1888. 
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Genm  99.  0PHI08CI0N  GUI. 

This  genus  is  composed  of  small  species,  nearly  all  American,  allied  to. Scuena  (Scisena  umbra  L. ), 
but  differing  in  the  armature  of  the  preopercle,  its  bony  margin  being  at  all  ages  armed  with  strong 
persistent  seme,  the  lowermost  teeth  not  directed  forward.  The  caudal  fin  in  this  group  is  never 
lunate;  the  soft  dorsal  and  anal  are  scaly;  teeth  in  bands;  gillrakers  rather  short. 

There  are  7  or  8  AmericRu  species  of  this  genus,  all  except  0.  adustua  being  known  only  from  our 
F*acific  coast. 

175.  Ophioscion  adustus  (Agaseiz). 

Head  3.26;  depth  3  3;  eye  4.2;  snout  3.2;  maxillary  2.8;  mandible  2.5;  interorbital  3.7;  pre- 
orbital  5.4;  D.  xi-i,  22;  A.  ii,  7;  pectoral  1.5;  ventral  1.5;  caudal  1.4;  scales  6-56-10.  Body  compressed, 
the  dorsal  outline  of  trunk  trenchant,  ventral  outline  of  body  nearjy  straight,  the  dorsal  outline 
evenly  arched;  caudal  peduncle  long  and  thin;  top  of  head  not  trenchant,  evenly  convex;  snout 
rather  long  and  blunt,  scarcely  projecting  beyond  the  small  inferior  mouth;  several  pores  and  clefts 
in  fleshy  tip  of  snout;  chin  with  five  pores,  the  middle  one,  at  symphysis,  smallest;  lower  jaw  well 
included;  maxillary  reaching  anterior  edge  of  pupil  or  middle  of  eye;  teeth  in  both  jaws,  in  villiform 
bands,  the  outer  row  in  upper  jaw  enlarged;  top  of  head,  cheeks,  and  operclee  scaled;  snout  and 
under  parts  of  head  naked;  eye  moderate,  nearer  tip  of  snout  than  gill-opening;  preopercular  serrse 
rather  blunt,  9  or  10  in  number;  dorsal  fin  deeply  notched,  the  spines  weak,  flexible,  sharp,  with 
filamentous  appendages  projecting  beyond  their  ends,  the  first  very  short,  the  third  longest,  the  rest 
graduated  to  the  tenth,  which  is  shortest,  the  eleventh  being  somewhat  longer,  the  twelfth  much 
longer,  pertaining  to  the  soft  portion  of  the  fin,  which  is  scaled  on  membrane  between  rays;  veutrals 
rather  long  and  slender,  outer  rays  slightly  filamentous,  reaching  about  to  vent;  anal  small  but  high, 
first  spine  very  short,  second  very  long  and  strong,  1.6  in  head,  longest  ray  about  equaling  second 
spine;  caudal  large,  rounded,  finely  scaled. 

Color  in  spirits:  Everywhere  brownish  with  a  bluish  iridescence,  save  under  parts,  which  are 
pale;  the  brown  color  on  lower  part  of  side  is  broken  up  into  spots,  which  are  darker  at  center;  faint 
longitudinal  brown  lines  following  rows  of  scales,  plainest  below,  scarcely  evident  in  some  specimens; 
anal  and  the  paired  fins  grayish-black;  dorsal  and  caudal  like  body;  one  specimen  has  scarcely  any 
brown  color,  is  grayish  above  and  white  below. 

Five  specimens,  3  to  3. 5  inches  in  length,  from  Vieques  and  Arroyo.  These  differ  in  certain  respects 
from  Agassiz's  colored  figure  of  Scisena  adusta — chiefly  in  the  larger  eye,  in  the  shorter  straight  portion 
of  lateral  line,  and  in  the  length  of  the  second  anal  spine,  which  equals  the  longest  rays,  but  is  only 
half  as  long  in  the  drawing.  Nevertheless,  we  believe  that  our  specimens  are  the  young  of  Agassiz*s 
species.  The  artist  was  manifestly  somewhat  inaccurate  in  his  reproduction,  as  in  the  number  of  soft 
dorsal  rays,  and  certainly  in  the  omission  of  the  short  first  anal  spine.  Moreover,  the  drawing  was 
l)ai9ed  upon  a  specimen  much  larger  than  ours  ( 10  inches) .  We  think  these  considerations  are  suflBcient 
to  explain  the  differences.  The  description  of  0.  adustvs  in  Jordan  &  Evermann's  Fishes  of  North 
and  Middle  America  hardly  applies  to  the  Scisena  adusta  of  Agassiz,  but  is  based  upon  a  specimen  from 
Pemarabuco,  which  probably  belongs  to  some  other  species. 

SHsma  {Corvina)  udiuto  Agassiz,  Spix,  Pise.  Brasil.,  126,  pi.  70, 1829,  Montevideo. 

Qenni  100.  MICBOFOOON  Cnvier  ft  Valenoiennei.     Croakeri. 

Body  moderately  elongate,  compressed,  somewhat  elevated;  preopercle  strongly  serrate;  teeth 
in  villiform  bands,  outer  row  in  upper  jaw  enlarged;  lower  jaw  with  a  row  of  minute  barbels  on  each 
Mde;  gillrakers  short,  thickish;  spinous  dorsal  rather  short,  of  10  or  11  stoutish  spines;  second  anal  spine 
inrxierate;  caudal  fin  double-truncate;  lower  pharyngeals  narrow,  distinct,  with  sharp  conical  teeth; 
-lir-bladder  with  long  horns.  A  well-marked  genus,  the  species  all  American,  allied  to  Ophioscion  and 
Sriiniopst  but  distinguished  by  the  presence  of  barbels;  species  all  closely  related,  similar  in  form,  size, 
aiMi  color,  and  all  of  value  as  food-fishes. 

a.  Dorsal  rays  x-i,  28  to  30. 

b.  Scales  comparatiyely  small,  about  9  in  a  vertical  serieH  between  front  of  dorsal  and  lateral  line,  12  in  an  oblique 

aeries;  outer  teeth  of  upper  Jaw  evidently  enlarged;  dark  spots  on  scales  above  lateral  line  not  forming  contin- 
oous  stripes;  scales  54 undulcUua 
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6b.  Scales  larger,  7  in  a  vertical  series  from  front  of  dorsal  to  lateral  line,  9  or  10  in  an  obliqne  series:  teeth  of  outer 

series  in  upper  jaw  scarcely  enlarged;  dark  spots  above  lateral  line  forming  continuous  streaks  nearly  as  wide 

as  interspaces:  short  vertical  bars  extending  acrriss  lateral  line;  many  oblique  lines  above  thene;  markings 

more  regular,  though  less  sharply  defined,  than  in  M.  unduUalus. 

c.  Second  anal  spine  moderate,  5  In  head;  eye  small,  6  in  head;  scales  54 /umieri^  176 

176.  Micropogron  fumieri  (Desmarest).     Verrugato;   WhUe-mouih  Drummer. 

Head  3.25;  depth  3.7;  eye  5.35;  snout  3.25;  maxillary  3.2;  mandible  2.7;  interorbital  3.8;  pre- 
orbital  4.6;  D.  x-i,  30;  A.  ii,  8;  pectoral  1.4;  ventral  1.9;  caudal  1.6;  scales  7-^1-9.  Body  elongate, 
with  a  rather  long  and  slender  caudal  peduncle;  back  a  little  elevated,  profile  from  the  eye  to  the 
dorsal  nearly  straight,  head  not  large,  snout  rather  long  and  blunt;  mouth  small,  low,  little  oblique, 
lower  jaw  included;  teeth  small,  in  a  band  in  each  jaw;  preopercle  serrate  with  2  enlai*ged  spines  at 
angle;  soft  dorsal  and  anal  naked;  soft  dorsal  low,  with  a  1-rowed  ba^al  sheath  of  scales;  caudal 
double-truncate,  its  basal  half  scaly;  base  of  pectoral  with  a  few  scales;  dorsal  spines  very  slender, 
sharp;  anal  very  small. 

Color  in  spirits:  Silvery-white,  upper  half  with  many  oblique  bluish  bars  a  little  wider  than 
interspaces,  anteriorly  extending  a<.T08S  lateral  line  and  becoming  wider;  a  dark  opercular  spot. 

This  species  is  close  to  M.  umiulaius,  and  is  known  from  Cuba  to  Surinam;  abundant  on  coast  of 
Cuba;  recorded  by  Jordan  <fe  Rutter  from  Jamaica;  probably  not  rare  in  Porto  Rico.  Our  collection 
contains  two  fine  specimens,  7.5  and  10.5  inches  long,  obtained  at  San  Juan  and  Arecibo.  A  good  food- 
fish,  reaching  the  length  of  a  foot  or  more. 

Vmbrinafumieri  Desmarest,  Premiere  D6cade  Ichth.,  22,  pi.  2,  fig.  8, 1822,  Havana. 
tMicropoffon  argenteus  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  V,  218, 1880,  Surinam. 
fUicropogon  undtUatus,  Poey,  Fauna  Puerto-Riquefia,  826, 1881;  Stahl,  1.  c,  77  and  168, 1883. 
Miaropogon  fumieri,  Jordan  &  Evermann,  1.  c,  1462, 1898. 

Genus  101.  I7MBBIKA  Cuvier. 

Body  moderately  elongate;  back  somewhat  arched.  Head  oblong,  with  snout  thick  and  protu- 
berant; mouth  almost  horizontal,  of  moderate  size;  preoperculum  with  its  bony  margin  finely  serrate; 
lower  jaw  with  a  single  thickish  barbel.  Teeth  in  villiform  bands,  outermost  in  upper  jaw  somewhat 
enlarged.  Anterior  dorsal  with  about  10  spines;  anal  fin  with  2  spines,  second  not  very  small.  Caudal 
lunate  or  truncate.     Gillrakers  normal,  but  short.     Air-bladder  well  developed. 

This  genus  contains  a  considerable  number  of  species,  most  of  them  being  American.  It  agrees 
with  Sciiena  in  nearly  all  respects,  excepting  the  presence  at  the  chin  of  a  short,  thick  barbel.  A 
similar  barbel  is  found  in  the  genus  MmtidrrhitSy  but  notwithstanding  the  fact  that  all  European  writers 
have  confounded  Menticirrhus  with  Vmhrinay  the  two  genera  are  not  really  very  closely  related. 

a.  Dorsal  rays  only  x-i,  25  ?  no  crossbands ? brous$onrtii 

aa.  Dorsal  rays  x-i,  26  to  29;  serrse  of  preopercle  slender,  not  notably  flattened. 
6.  Body  with  about  9  dark  vertical  crossbands,  besides  narrow  undulating  strealcs  along  rows  of  scales;  second  anal 
spine  2.3  in  head;  pectoral  1.66 , conndes,  177 

177.  XJmbriiia  coroides  Cuvier  &  Valenciennes. 

Head  3.5;  depth  3.5;  eye  4.25;  snout  3.4;  maxillary  3;  mandible  2.9;  interorbital  4;  preorbital 
4.3;  D.  X-I,  26;  A.  ii,  6;  pectoral  1.7;  ventral  1.7;  caudal  1.4;  scales  5-48-10.  Body  rather  elongate, 
l)a(?k  elevated,  anterior  profile  nearly  straight  save  for  a  slight  convexity  opposite  eye;  ventral  outline 
nearly  straight;  caudal  peduncle  rather  long  and  slender;  head  small,  snout  blunt  and  overhanging 
the  small  inferior  mouth ;  teeth  in  villiform  bands  in  each  jaw;  maxillary  reaching  beyond  front  of 
pupil;  chin  with  a  short  barbel;  snout  with  pores  and  clefts;  preopercle  with  5  teeth;  fins  small; 
caudal  truncate,  second  anal  spine  much  the  longer  and  stronger. 

Color  in  spirits:  Light  below,  light-olivaceous  above,  a  silvery  luster  everywhere;  9  darker  cross- 
bars ending  about  level  of  pectoral;  faint  longitudinal  stripes  of  dark  following  rows  of  scales;  some 
dark  on  dorsal,  fins  otherwise  plain. 

This  interesting  species  ranges  from  southern  Florida  to  the  West  Indies  and  Brazil;  recorded  from 
Indian  River,  Florida  (as  U.  broussonnetii)^  and  Jamaica;  not  uncommon  in  Porto  Rico;  our  collection 
contains  six  specimens,  4  to  6  inches  long,  from  Aguadilla,  Arroyo,  Hucares,  and  Vieques. 

Umbrina  coroidea  Cuvier  <b  Valenciennes,  Hist  Nat  Poiss..  V.  ih7,  lato.  Brazil;  Jordan  <b  £yermann,  1.  c,  1466, 1896. 
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Genns  102.  MENTICIBBHUB  Oill.     The  Whitingf. 

Body  comparatively  elongate,  little  csompressed;  head  long,  subconic,  bluntish  snout  considerably 
projecting  beyond  month;  mouth  small,  horizontal,  both  jaws  with  bands  of  villiform  teeth,  outer 
teetli  in  upper  jaw  more  or  less  enlarged;  chin  with  a  single  stoutish  barbel;  preopercle  with  its 
membranaceous  edge  serrulate;  gillrakers  short  and  tubercular  or  obsolete;  dorsal  spines  high,  slender, 
10  or  11  in  number  (13  in  Cirrimens) ;  second  dorsal  long  and  low;  caudal  fin  with  lower  angle  rounded, 
upper  sharp;  anal  fin  with  a  single  weak  spine;  no  air-bladder.  Lower  pharyngeals  separate,  teeth 
varying  from  sharp  to  very  obtuse. 

This  genus  is  one  of  the  most  strongly  marked  in  the  family.  It  has  been  confounded  by  all 
European  writers  with  Umbrinaj  with  which  it  has  not  very  much  in  conmion  except  the  presence  of 
the  barbel  at  the  chin.  All  the  species  are  American,  and  all  bottom  fishes.  The  low,  elongate  body, 
laj^  pectoral,  and  obsolete  air-bladder  are  all  characters  related  to  this  peculiarity  of  habit  The 
species  are  all  valued  as  food-fishes. 

MSMTICIBBHUS: 

a.  Dorsal  spin^  usually  11;  head  not  terete,  depressed,  with  low  snout. 

b.  Qillrakers  obsolete,  reduced  to  tubercular  prominences,  covered  with  teeth  similar  to  those  on  the  other  gill- 

arches,  more  developed  in  the  young;  lower  pharyngeals  narrow;  the  teeth  villiform  or  cardiform,  all  of  them 
acute  or  conical,  none  with  rounded  heads  (molar);  teeth  in  the  outer  series  of  upper  jaw  more  or  less 
enlarged:  scales  on  breast  large. 
e.  Soft  dorsal  longer,  its  rays  i,  23  to  i,  26. 

d.  Outer  teeth  of  upper  Jaw  decidedly  enlarged;  dorsal  spines  not  much  elevated,  the  longest  usually  not  reaching 

front  of  soft  dorsal,  1.5  to  1.66  in  head.    Ck>loration,  grayish-silvery,  the  dark  markings  not  pronounced  and 
often  obsolete. 

e.  Dorsal  rays  x-i,  22  to  24;   snout  rather  shorter  and  less  pointed  than  in  M.  americanus,  3.6  in  head;  mouth 

smaller,  the  maxillary  3  in  head.    Coloration  usually  plain,  sometimes  very  dark,  otherwise  as  in  Mentieitrhus 

americanus martinicensis,  178 

ee.  Dorsal  rays  x-i,  24  or  26;  snout  longer,  8.83  in  head;  maxillary  reaching  nearly  to  middle  of  eye  2.8  to  8  in 
head;  eye  small,  2  in  snout;  teeth  villiform,  in  broad  bands,  the  outer  series  of  the  upper  jaw  very  much 
enlarged,  larger  than  in  the  other  species;  ventrals  short,  1.5  in  pectoral;  pectoral  1.25  in  head;  caudal 
with  the  broad  rounded  lower  lobe  longer  than  the  acute  upper;  scales  all  ctenoid,  those  of  the  breast 
larger  and  regularly  placed.  Color,  grayish-silvery,  with  obscure  darker  clouds  along  the  back  and  sides,  these 
marks  forming  dusky  bars,  running  obliquely  forward  and  downward  to  considerably  below  the  lateral  line, 
these  often  obsolete;  the  bar  at  the  nape  saddle-like;  lining  of  gill-cavity  dusky;  pectoral  yellowish,  dusky  at 

tip;  an  obscure  dusky  streak  along  the  lower  part  of  side  running  into  lower  lobe  of  caudal americanus 

dd.  Outer  teeth  of  upper  jaw  less  enlarged;  spinous  dorsal  elevated,  the  longest  spine  reaching  past  front  of  soft 
dorsal,  its  length  1.5  in  head;  coloration  strongly  marked,  body  scarcely  silvery;  eye  small,  2.33  in  snout.  2  in 
interorbital  area,  about  7  in  head;  snout  long,  bluntish,  3.8  in  head;  mouth  large;  maxillary  reaching  middle 
of  eye,  2.8  In  head;  pectoral  1.14  in  head.  Color  dusky-gray  above,  sometimes  blackish,  the  back  and  sides 
with  distinct  dark  oblique  crossbands  running  downward  and  forward,  the  anterior  one  at  the  nape  extending 
downward,  meeting  the  second  and  thus  forming  a  V-shaped  blotch  on  each  side;  a  dark  lateral  streak 
bounding  the  iMile  color  of  the  belly,  most  distinct  posteriorly  and  extending  on  lower  lobe  of  caudal;  inside 

of  gill-cavity  scarcely  dusky;  pectoral  dark aaxatUuf 

Cmbbitla: 

bb.  Gillrakers  present,  very  short  and  rather  slender;  lower  pharyngeals  rather  broad;  some  or  most  of  teeth  molar, 
that  is,  enlarged,  with  thickened  rounded  heads,  the  molar  teeth  covering  at  least  anterior  portion  of  bone; 
teeth  in  outer  series  of  upper  jaw  scarcely  larger  than  the  others;  scales  on  breast  small liUoralis 

178.  Menticirrhus  martinicensis  (Cuvier  &  Valenciennes).     Jewsharp  Drummer: 

Head  3.3;  depth  4;  eye  7;  snout  3.7;  maxillary  3;  mandible  2.8;  interorbital  4.2;  preorbital  5.3; 
D.  x~i,  24;  A.  i,  7;  pectoral  1.4;  ventral  2.2;  caudal  1.6;  scales  6-54-12.  Body  quite  elongate,  back 
considerably  elevated,  ventral  outline  nearly  straight;  head  small,  conical,  upper  profile  gently  convex; 
mouth  not  large,  inferior,  maxillary  reaching  past  middle  of  eye;  outer  teeth  of  upper  jaw  considerably 
enlarged;  snout  projecting  beyond  mouth;  spinous  dorsal  small,  spines  slender  and  pointed,  but  not 
sharp;  soft  dorsal  very  low;  anal  very  small;  pectoral  large;  caudal  with  an  emargination  in  upper  lobe, 
lower  lobe  the  longer;  lateral  line  almost  straight  except  at  ends,  parallel  with  outline  of  back. 

Coloration  usually  plain,  sometimes  very  dark;  back  and  sides  usually  with  oblique  dusky  bars. 
Our  specimens  are  pale  below,  darker  above,  and  show  few  definite  markings;  there  are  faint  oblique 
dark  lines  following  rows  of  scales;  tip  of  pectoral  and  ventrals  and  edge  of  anal  nearly  black. 
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Known  from  the  West  Indies  to  Patagonia;  very  common  on  the  Brazilian  coast,  where  it  replaces 
the  closely  related  M.  americanm,  from  which  it  is  not  well  separated;  recorded  from  Jamaica,  Mar- 
tinique, and  Rio  Janeiro,  and  ohtained  by  us  in  the  San  Juan  market  and  at  Palo  Seco,  Porto  Rico, 
where  it  is  probably  not  rare.     It  is  a  fair  food-fish. 

Vmbrina  martinicerms  Cuvler  A.  Valenciennes,  Hist  Nat.  Poiss.,  V,  186, 1830,  Martinique. 
Umbnna  gracilis  Cuvier  &  Valenciennes,  Hist.  Nat.  PoIss.,  V,  189, 1830,  Brazil. 
Vmbrina  arenaia  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  V,  190, 1830,  Brazil. 
Vmhrinajanuaria  Steindachner,  Ichth.  Beitr.,  V,  122, 1876,  Rio  Janeiro. 
MenHcirrhua  martiniceiufis,  Jordan  &  Evermann,  1.  c,  1473, 1898. 

Genui  108.  EQUES  Bloeh.     Blbbon-flihei. 

Body  oblong,  compressed,  back  much  elevated  anteriorly,  rapidly  tapering  to  narrow  caudal 
peduncle;  mouth  small,  lower  jaw  included;  preorbital  wide;  snout  with  slits  and  pores  well  developed; 
teeth  all  villiform,  in  broad  bands,  outer  scarcely  enlarged;  preopercle  with  a  fringed  border  and 
no  bony  serrse;  scales  small,  irregular,  with  smaller  ones  intermixed,  extending  on  soft  fins;  gillrakers 
few,  short,  and  slender;  dorsal  fin  very  long,  of  9  to  15  close-set  spines  and  36  to  55  soft  rays;  anterior 
interneurals  closely  wedged  in  behind  occiput;  anal  small,  its  spine  small;  caudal  rhombic;  pyloric 
c«ca  few;  vertebrae  10+15=25. 

This  genus  is  one  of  the  most  remarkable  in  the  family  in  respect  to  form  as  well  as  to  the 
coloration  of  its  species. 

a.  Dorsal  rays  x  to  xii-i,  36  to  46,  first  4  to  6  of  the  interneurals  wedged  in  between  neurals  of  second  and  third 

vertebrsB. 

b.  Profile  steep,  but  not  vertical;  distance  from  snout  to  first  dorsal  spine  about  equal  to  depth  of  body. 

c.  Dorsal  spines  little  elevated,  not  nearly  as  long  as  head;  back  arched;  dorsal  with  88  to  41  soft  rajrs;  color  variously 

dusky  or  gray,  with  at  least  traces  of  about  7  lengthwise  streaks;  depth  2.6  to  2.76  in  length acuminaius^  179 

cc.  Dorsal  spines  elevated,  longest  2.75  in  length  of  body;  soft  parts  of  vertical  fins  with  white  spots;  body  robust,  back 
much  compressed,  general  form  much  sls  in  Eques  acuminatug,  but  caudal  peduncle  deeper  and  more  compressed; 
pectoral  and  ventral  short  and  equal,  1.14  in  head.  Color,  dark-brown,  a  light  bar  in  front  of  eye  extending 
around  chin,  a  second  pale  bar  extending  around  head  immediately  behind  eyes,  a  third  extending  from  in 
front  of  dorsal  over  base  of  pectoral;  a  light  bar  along  base  of  soft  dorsal;  a  light  bar  extending  from  behind 
elevated  portion  of  spinous  dorsal  downward,  dividing  into  two,  the  branches  running  straight  back,  upper 
branch  to  beginning  of  last  fourth  of  soft  dorsal,  lower  branch  to  base  of  caudal;  2  or  8  light,  undulating 
longitudinal  bars  below  these;  fins  all  dark  brown,  vertical  fins  with  many  whitish  stellate  spot*!.    Head  8.75  in 

length;  depths.    D.  xiorxii-i,  46 punetatus 

bb.  Profile  very  steep.  Body  deepest  below  first  dorsal  spine,  thence  rapidly  tapering  to  narrow  caudal  peduncle. 
Color,  olivaceous,  3  dark-brown  longitudinal  bands  along  side,  middle  one  from  eye  backward  reaching  tips  of 

middle  caudal  rays.    D.  x-i,  37 ptUcher 

aa.  Dorsal  rays  xiv  or  xv-i,  63;  about  9  interneurals  wedged  in  between  neurals  of  second  and  third  vertebrae;  pro- 
file almost  vertical;  body  highly  variegated,  with  ribbon-like  oblique  bands lanceokUus 

179.  Eques  acuminatus  (Bloch  &  Schneider).     ''Berdugo''  or  ''Bergudo,'' 

Head  3.1;  depth  2.8;  eye  3.8;  snout  4.1;  maxillary  2.6;  mandible  2.4;  interorbital  4.2;  preorbital 
5.2;  D.  x-i,  39;  A.  ii,  7;  pectoral  1.5;  ventral  1.5;  scales  about  50.  Body  elongate,  compressed 
posteriorly,  back  much  elevated,  ventral  outline  nearly  straight;  anterior  profile  straight  from  front 
of  dorsal  to  upper  part  of  blunt  snout;  mouth  moderate,  low,  maxillary  reaching  middle  of  eye,  lower 
jaw  included;  teeth  in  bands,  outer  row  in  upper  jaw  enlarged;  soft  fins  all  more  or  less  scaly;  gill- 
rakers short,  not  pointed,  6-1-8. 

Color  in  spirits:  Everywhere  dark  brown,  with  pale  longitudinal  stripes,  as  follows:  two  from 
region  of  nape  nearly  confluent  at  middle  of  soft  dorsal;  one  from  a  little  above  eye  to  last  rays  of  soft 
dorsal;  one  from  upper  edge  of  eye  to  upper  edge  of  caudal  peduncle;  two  from  near  base  of  pectoral 
to  base  of  caudal,  the  upper  of  these  extending  faintly  across  head  to  eye. 

This  species  ranges  from  South  Carolina  to  Brazil;  it  has  been  recorded  from  Key  West,  Tortugas, 
and  Jamaica,  and  was  obtained  by  us  at  Arroyo,  Porto  Rico,  from  which  place  we  have  two  specimens, 
each  6  inches  long.     Valued  as  food. 

Qrammistes  acuminatus  Bloch  &  Schneider,  Syst.  Ichth.,.  184, 1801,  no  locality;  after  Seba. 
Eques  lineatus  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  V,  169,  1830,  Brazil. 
Eques  acuminatus,  J OTdtLSi  &  Evermann,  1.  c,  1487,  1898. 
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Family  L.    POMACENTRIDiC.     The  Demoiselles. 

Body  short,  deep,  compressed,  covered  with  ctenoid  scales  of  varying  size;  lateral  line  wanting 
posteriorly;  mouth  small,  usually  with  rather  strong  teeth,  either  conic  or  incisor-like;  vomer  and 
palatines  toothless;  nostril  single  on  each  side,  nearly  round;  preopercle  with  its  posterior  edge  largely 
free,  serrate  or  entire;  preorbital  sheathing  the  small  maxillary;  dorsal  fin  single,  with  numerous 
strong  spines,  spinous  portion  longer  than  soft,  which  is  similar  to  soft  anal,  both  fins  scaly  at  base;  anal 
spines  2;  ventral  fins  thoracic,  i,  5,  anterior  rays  longest,  usually  filamentous;  a  scaly  appendage  at  base 
of  ventral.  Lower  pharyngeals  fully  united;  branchiostegals  5  to  7;  gills  3.5,  slit  behind  last  gill  very 
small  or  obsolete;  gillrakers  rather  long  and  slender;  no  labyrinthiform  appendage;  air-bladder  and 
peendobranchise  present;  pyloric  cseca  2  or  3;  gill-membranes  free  from  isthmus.  Vertebrae  12-}- 14 =26. 
Fishes  of  tropical  seas,  similar  in  mode  of  life  to  the  CfuetodorUidsty  feeding  on  small  marine 
animals  and  plants  in  the  coral  reefs.  Genera  15;  species  about  180,  most  of  them  too  small  to  be  used 
as  food.  They  are  very  active  in  life  and  the  coloration  is  usually  brilliant,  sometimes  changing  much 
with  age.  The  family  shows  strong  afinities  with  the  Ldbridse  in  its  gill-structures  and  pharyngeals. 
In  other  respects  it  approaches  the  KyphosidXj  while  the  unique  character  of  the  simple  nostril  is 
shared  with  the  CicMicUe  only,  from  ancestors  of  which  group  the  PomacentridsR  are  probably  descended. 

I.  Scales  large,  25  to  40  in  lengthwise  series. 
Pomacentbina: 

a.  Teeth  fixed,  conical  or  incisor-like,  covering  nearly  whole  free  edge  of  each  jaw;  carnivorous  species. 

6.  Teeth  conical,  in  two  to  four  series,  outer  enlarged  and  bluntish;  preopercle  entire:  scales  large;  body  oblong,  depth 

2.5  to  1.83  in  length;  lateral  line  wanting  on  tail Chromis 

bb.  Teeth  more  or  less  flattened  or  incisor-like,  in  one  or  two  series. 

c  Preopercle,  and  usually  preorbital  also,  sharply  serrate. 

d.  Teeth  entire,  strictly  uniserial  in  each  jaw;  preorbital  not  very  deep,  its  edge  not  notched:  snout  scaly;  lower  jaw 
naked Eupomacentbus,  104 

cc.  Preopercle  and  preorbital  strictly  entire;  snout  naked. 

c.  Teeth  emarginate  or  Y-shaped Abudepdup,  106 

M  ICROePATHODONTIN*: 

aa.  Teeth  movable,  incisor-like,  in  one  row  on  front  of  each  jaw;  lower  jaw  weak,  with  teeth  along  its  front  only; 
preopercle  and  preorbital  entire;  snout  scaled  almost  to  lips;  preorbital  notched  behind  nostril:  lower  limb  of 
preopercle  scaled;  soft  dorsal  and  anal  elevated;  caudal  deeply  forked;  soft  anal  rather  long,  of  14  or  15  rays; 
herbivorous  species Microspathodon 

Oenm  104.  EUPOKACENTBUS  Bleeker.     Feioadoi  Airdef. 

Body  ovate,  deep,  and  compressed,  profile  steep,  usually  rounded.  Head  moderate,  nearly  as 
deep  as  long,  snout  scaly,  lower  jaw  naked.  Mouth  quite  small,  terminal,  jaws  equal;  each  jaw  armed 
with  a  single  close-set  series  of  compressed,  immovable  teeth,  which  are  truncate  at  tip.  Gillrakers 
long;  preopercle  more  or  less  serrate;  preorbital  serrate.  Scales  large,  strongly  ctenoid,  lateral  line 
running  parallel  with  back  to  near  end  of  dorsal  fin,  at  which  point  it  ceases.  Dorsal  fin  continuous, 
with  12  or  13  low  stout  spines;  membrane  of  spinous  dorsal  usually  not  deeply  incised  nor  lobed; 
soft  part  more  or  less  elevated,  its  last  rays  gradually  shortened;  lower  limb  of  preopercle  usually  more 
or  less  scaly;  preorbital  narrow,  without  deep  notch;  anal  fin  similar  to  soft  dorsal,  with  2  spines,  of 
which  the  second  is  much  the  larger;  soft  rays  12  to  16;  dorsal  spines  with  a  sheath  of  large  scales, 
membranes  of  both  dorsal  and  anal  covered  high  up  with  small  scales;  caudal  fin  more  or  less  forked, 
lobes  roimded;  lower  pharyngeals  triangular;  branchiostegals  5  or  6. 

Species  numerous  in  the  tropical  seas,  chiefly  American,  and  extremely  variable  in  form  and 
color,  the  brilhant  coloration  apparently  dependent  on  surroundings.  The  species  are  little  known 
and  the  classification  of  those  found  in  the  West  Indies  is  not  wholly  satisfactory. 

a.  Upper  anterior  profile  of  head  arched. 

6.  Depth  of  body  moderate,  1.76  to  2.25  in  length,  without  caudal. 

c.  Lower  posterior  half  of  body  dark,  like  anterior  half;  caudal  fin  mostly  dusky. 

d.  Pectoral  fin  not  edged  with  white. 

€.  Depth  of  body  1.75  Itt  length  of  body  (without  caudal);  side  with  faint  cross-streaks aduitus 

ee.  Depth  of  body  2  to  2.26  in  length. 

/.  Opercle  without  distinct  dark  spot;  caudal  not  tipped  with  orange. 
g.  Anal  without  distinct  blue  spot  in  its  posterior  axil,  except  in  young. 
A,  Head  with  few  if  any  small  accessory  scales. 

i.  Base  of  pectoral  without  black  spot  or  with  but  one /iiscus,  180 

Base  of  pectoral  with  two  black  spots diencseus 
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gg.  Anal  with  a  bluish  spot  at  base  of  last  my;  head  and  fins  much  spotted  with  blue ano^,  181 

ff.  Opercle  with  a  distinct  dark  spot  above;  pectoral  with  a  dark  spot;  tips  of  all  fins  orange otophams 

cc.  Lower  posterior  half  of  body  unlike  anterior  pert,  being  more  or  leas  abruptly  bright-yellow;  caudal  fin  bright- 
yellow;  usually  a  blue  spot  at  base  of  last  ray  of  anal. 

j.  Region  below  lateral  line  with  many  blue  spots i leticottietus,  182 

jj.  Region  below  lateral  line  with  few  blue  spots  or  none. 

Jfc.  Back  with  two  round  dusky  spots  on  each  side flavivenitr 

66.  Depth  of  body  about  2.75  in  length;  posterior  half  of  body  yellowish;  fins  with  more  or  less  yellowish parWu.^ 

aa.  Upper  anterior  profile  of  head  straight,  not  arched;  body  and  fins  mostly  dusky,  with  pale  spots plan(frmi 

180.  Eupoxoacentrus  fuscus  (Cuvier  &  Valenciennes).     Brovm  Cockeye  Pilot;  Maria  MoUe 

(Plate  27.) 

Head  3.5;  depth  2.6;  eye  3.4;  snout  3.5;  maxillary  3;  D.xii,  15;  A.  ii,  13;  scales  2-28-9.  Body 
compressed,  anterior  profile  steep  and  evenly  convex;  dorsal  and  ventral  outlines  similar;  mouth 
moderate,  little  oblique;  maxillaryreachinganterior  border  of  orbit;  jaws  equal;  teeth  in  a  single  series 
in  each  jaw,  incisor-like,  and  closely  placed;  preopercle  and  preorbital  serrate;  gillrakers  small,  weak; 
scales  large,  ctenoid,  reduced  in  size  on  head;  snout,  opercles,  and  cheek  scaled;  lateral  line  concmrent 
with  back  to  below  middle  of  soft  dorsal,  where  it  ceases.  Fins  rather  large;  longest  dorsal  spine  about 
2  in  head,  dorsal  rays  elevated,  longest  1.2  in  head;  second  anal  spine  2  in  head;  soft  anal  similar  to 
soft  dorsal;  caudal  forked,  lobes  equal,  about  1  in  head;  pectoral  rather  long,  reaching  vent;  ventrals 
long  and  pointed,  passing  vent. 

Color,  dark-blue  above,  lighter  on  the  sides  and  under  parts;  side  of  head  and  body  with  some 
yellowish,  under  parts  with  purple  tinge;  in  some  specimens  the  general  color  is  dark-brown  or  nearly 
black;  edges  of  scales  dark,  forming  narrow  dark  vertical  bands,  but  in  most  specimens  these  are 
entirely  absent;  dorsal  and  anal  fins  dark-bluish  or  olivaceous  at  base,  the  maigin  brighter  blue;  caudal 
dusky  or  pale,  usually  with  some  yellow  at  base;  pectoral  and  ventrals  greenish-olivaceous,  no  black 
spot  at  base  of  pectoral,  no  dorsal  ocellus  and  no  white  spot  at  base  of  last  anal  ray;  no  bluish  or  whitish 
spots  on  head  or  body. 

This  species  may  be  distinct  from  E,  ancUidy  or  the  latter  may  be  simply  an  individual  color  varia- 
tion from  the  typical  form.  The  specimens  which  we  refer  to  E.  fuscus  were  obtained  by  us  at 
San  Juan,  Aguadilla,  and  Ponce,  and  by  Mr.  Gray  at  San  Geronimo. 

Found  in  the  West  Indies  south  to  Brazil  and  north  to  Key  West  The  least  common  of  the  thru* 
species  of  Eupomacentrus  which  we  recognize  from  Porto  Rico. 

Pomacenlrtis  fuscus  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  V,  432, 1830,  Brazil. 
Pomacentrus  variabUis  Castelnau,  Anim.  Nouv.  ou  Rares,  Poiss.,  9,  pi.  3,  fig.  3, 1865,  Bahla. 
Pomacenlrtis  cUrocyaneus  Poey,  Memorias,  II,  190, 1860,  Havana. 
Eupomacentrus  fuscus,  Jordan  &  Evermann,  1.  e.,  1662, 1898. 

181.  Eupomacentrus  analis  (Poey). 

Head  3.2  to  3.5;  depth  2  to  2.4;  snout  3.2  to  3.5;  eye  3.2  to  3.5;  maxillary  3.2  to  3.75;  mandible 
3.75  to  4.25;  interorbital  3.25  to  3.66;  preorbital  7;  scales  3-28-8;  D.  xii,  15;  A.  ii,  13.  Body  rather 
deep,  strongly  compressed,  anterior  profile  steep  and  evenly  convex;  interorbital  area  strongly  convex; 
eye  usually  a  little  greater  than  snout;  mouth  small,  slightly  oblique,  jaws  equal;  teeth  in  single  series, 
incisor-like  and  close-set;  maxillary  scarcely  reaching  vertical  of  anterior  part  of  orbit;  gillrakers 
slender,  weak,  and  short,  length  less  than  diameter  of  pupil;  preopercle  strongly  serrate;  preorbital 
also  serrate,  but  less  distinctly  so;  scales  large,  firm,  and  strongly  ctenoid;  lateral  line  beginning  at  the 
upper  edge  of  opercular  opening  running  parallel  with  dorsal  outline  to  beneath  middle  of  base  of 
soft  dorsal,  where  it  abruptly  terminates;  top  of  head  and  snout  densely  scaled,  scales  smaller  than  on 
side;  opercle  and  preopercle  scaled;  chin  naked;  bases  of  dorsal  and  anal  fins  densely  scaled;  mem- 
branes of  caudal  fin  covered  with  very  small  scales;  dorsal  spines  strong  and  sharp,  length  of  longest 
1.8  to  2  in  head;  soft  dorsal  with  its  middle  rays  elevated,  their  length  1.2  to  1.4  in  head;  first  anal 
spine  very  short,  second  much  longer  and  stronger,  its  length  2  in  head;  soft  anal  similar  to  soft  dorsal, 
its  longest  rays  about  1.25  in  head;  pectoral  broad,  short,  scarcely  reaching  vent,  length  about  1.2  in 
head;  ventral  longer,  tips  of  outer  rays  passing  vent,  about  equal  to  length  6i  head;  caudal  forked, 
upper  lobe  thfe  longer,  usually  somewhat  longer  than  head. 

Color  in  life  very  variable;  back  and  upper  part  of  side  usually  dark- blue  or  bluish,  becoming 
somewhat  paler  on  lower  part  of  side  and  belly;  he&d  dark-blue;  sometimes  body  is  a  dark  brown,  with 
scarcely  any  trace  of  blue;  in  other  specimens  the  color  is  a  sooty  blue-black  in  life,  under  parte 
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scarcely  paler;  scales  on  anterior  jiart  of  side  sometimes  with  a  long  (conspicuous  bronze-olive  spot; 
head,  side,  and  bases  of  vertical  fins  usually  with  small  sky-blue  siK)ts,  these  spots  frequently  in  life 
inclining  to  black,  in  alcohol  becoming  at  first  more  intense  blue  and  later  fading  to  white;  the  abun- 
dance of  these  spots  varies  greatly;  in  larger  individuals,  from  3  to  4  inches  in  length,  the  spots  are 
greatly  re<luced  in  number,  sometimes  almost  wholly  absent;  more  abundant  in  individuals  2.5  inches 
or  under  in  length,  sometimes  profusely  so.  Spots  on  anterior  part  of  head  sometimes  take  the  shape 
of  narrow  lines  or  oblong  blotches;  a  large  blue  blotch  at  bases  of  upper  pectoral  rays,  becoming  black 
in  alcohol;  a  large  black  blotch  on  middle  of  anterior  dorsal  rays,  sometimes  quite  rouml  and  surrounded 
by  a  narrow  blue  border;  a  small  blue  spot,  fading  to  white  in  alcohol,  near  base  of  last  anal  rays. 

Seventeen  specimens,  varying  from  3  to  3.5  inches  in  length,  collected  at  Ponce,  February  1,  were 
quite  uniform  in  coloration;  they  each  show  a  few  white  spots,  some  very  faintly,  on  side  and 
occasionally  at  base  of  anal;  none  noticeable  on  head  or  fins;  a  white  spof  present  in  every  case  on  last 
anal  ray  at  base;  a  single  black  spot  at  base  of  upper  pectoral  rays;  dorsal  ocellus  showing  distinctly 
on  only  three  or  four  specimens;  caudal  usually  pale,  yellowish  on  two  specimens.  Seven  specimens,  3 
to  4  inches  in  length,  collected  at  Culebra  Island,  February  11,  were  each  profusely  covered  with  pale-blue 
or  whitish  spots,  most  abundant  on  head,  dorsal,  and  base  of  caudal  and  anal;  spot  at  base  of  last  anal 
ray  always  present;  black  spot  at  base  of  pectoral  sometimes  obscure;  dorsal  ocellus  usually  present; 
caudal  pale  or  yellowish  on  three  or  four  of  the  specimens.  Nineteen  specimens,  somewhat  smaller, 
collected  at  Fajardo,  February  17,  closely  resemble  the  Culebra  specimens;  some  of  them,  however, 
resemble  more  closely  specimens  from  Ponce  in  the  less  numerous  spots;  the  bluish-white  spot  at 
base  of  last  anal  ray  is  always  present,  and  most  of  the  specimens  show  the  dorsal  ocellus.  Twenty 
other  specimens  from  Fajardo,  collected  on  same  date  and  of  smaller  size,  are  much  more  profusely 
spotte*!;  the  dorsal  ocellus  is  more  distinct  and  the  caudal  fin  more  yellowish;  the  lower  part  of  sides 
and  the  belly  are  paler.  These  specimens  show  a  near  approach  to  E,  leucostidus.  Four  specimens 
from  Mayaguez,  each  about  2.5  inches  long,  are  profusely  spotted  like  those  from  Culebra  and 
Fajardo,  but  the  general  color  is  much  darker;  white  spot  on  anal  and  black  one  on  base  of  pectoral 
present;  the  dorsal  ocellus  is  fairly  distinct.  Eleven  specimens  from  Puerto  Real,  each  3.5  inches  long, 
resemble  closely  those  from  Ponce  in  having  but  few  spots;  white  spot  on  anal  and  black  blotch  at 
lase  of  pectoral  both  present;  dorsal  ocellus  evident  in  only  six  of  eleven  specimens;  caudal  peduncle 
and  fin  usually  yellowish.  Three  small  specimens  from  Hucares  are  profusely  covered  with  small 
blue  specks  and  agree  with  those  from  Culebra. 

In  our  collections  from  Porto  Rico  we  have  what  we  provisionally  identify  as  three  species  of 
Eupomacentrus,  namely,  E.  fuscusj  E.  analis,  and  E.  leucosiicivLs ;  but  we  are  not  at  all  sure  that  all  three 
of  these  should  not  be  united  under  one  species — E.  Juscus.  The  color  variations  and  intergradations 
are  most  perplexing.  In  the  field,  fresh  specimens  sometimes  show  a  most  diverse  coloration,  but 
when  brought  into  the  laboratory  these  differences,  to  a  very  large  extent,  disappear.  In  life  the 
caudal  peduncle,  caudal  fin,  and  under  parts  are  inclined  to  be  more  decidedly  yellow  than  in  alcoholic 
specimens,  but  this  is  not  always  true.  In  some  instances,  as,  for  example,  the  majority  of  specimens 
obtained  at  Ponce  and  Fajardo,  the  under  parts  are  scarcely  less  dark  than  the  upper.  As  a  general 
rule  the  younger  individuals  are  more  profusely  covered  with  brilliant  sky-blue  spots  than  are  the 
older  ones.  As  already  stated,  these  spots  appear  in  life  as  black  or  very  dark-blue,  but  in  alcohol 
they  invariably  fade  first  to  sky-blue  and  finally  to  white  or  bluish-white;  the  spot  near  the  base  of 
last  anal  ray  is  usually  bluish-white  in  life,  fading  to  white  in  spirits. 

The  blotch  on  base  of  pectoral  is  sometimes  bluish,  but  usually  black.  Some  of  the  spots  on 
anterior  part  of  head  are  oblong  or  linear;  the  blotch  on  anterior  soft  rays  of  soft  dorsal  is  usuaUy  black 
and  irregular  in  form,  though  frequently  it  is  beautifully  ocellated,  the  border  l)eing  a  narrow  line  of 
bright  sky-blue;  this  ocellus  is  always  present  in  young  examples,  but  frequently  disappears  in  those 
of  larger  size.  Except  in  a  very  few  specimens,  which  we  refer  to  E.  fuscus,  the  spot  near  the  base  of 
the  last  anal  ray  is  always  present;  except  on  certain  specimens,  which  we  refer  to  E.  leucosticluSy  and 
whose  colors  agree  closely  with  plate  28,  there  is  no  sharp  contrast  between  the  color  of  the  upper 
and  the  lower  parts,  but  where  there  is  any  difference  at  all  it  is  through  the  gradual  change  from 
flie  dark  of  the  back  to  the  lighter  of  the  ventral  part.^;  except  for  the  constant  presence  of  the  spot 
upon  the  anal  fin,  the  specimens  which  we  refer  to  E.  analis  would  agree  equally  well  with  the 
prescriptions  of  E.  funcus;  but  as  we  have  found  no  si)ecimens  without  the  anal  spot,  it  seems  best  at 
present  to  regard  the  two  forms  as  distinct.  To  ascertain  the  true  relations  of  these  species  careful 
field  studies  in  many  different  localities  in  the  West  Indies  are  necessary. 

F.  C.  B.  1900—15 
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This  8ptH'ie«  attains  a  length  of  3  to  4  inches, 
as  may  be  seen  from  the  appended  table: 


Itij  proi)ortiona1  measurements  are  quite  constant. 


Comparative  measurements  of  SS  specimens  of  Eupomacentrus  analis. 


Lcx'ality. 


No. 


Ponce  .... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 
Culebra  .. 

Do.... 

Do.... 

Do.... 

Do.... 

Do.... 

Do I 

Fajardo 1 

Do ' 

Do 

Do 

Do 

Puerto  Real . 

Do 

Do 

Do 

IK) 

Do 

Do 

Do 

Do 


29  3.18 

688  3.6 

689:  3.5 

690,  3.25 

6911  3.36 

692  3.25 

693  3.25 
6911  3 
695,  3 
696'  3 
Ti97'  3.5 


698 
699 
700 
701 
702 
703 
704 
705 
706 
707 
708 
709 
710 
748 
749 
750 
751 
752 
753 
754 
755 
756 


3.25 

4 

3 

3.25 

3 

3 

8- 

2.5 

3.37 

3.25 

3.25 

8.5 

8 

8.5 

8.5 

8.5 

8 

8.5 

3.37 

3.37 

3.6 

3.25 


3.2 

3.5 

3.5 

3.4 

3.5 

3.4 

3.4 

3.25; 

3.4 

3.4 

3.5  I 

3.25 

3.2.5, 

3.4 

3.5 

3.1 

3.33 

3.4 

3 

3.2 

3.4 

3.6 

8.4 

94 

8.4 

8.4 

8.2 

3.1 

8.5 

3.4 

3.4 

8.2 

3.6 


ji 

o. 

0) 

B 

H 

Vi 

3.25 
3.2 

2.4 

3.2 

2 

3.2 

2. 13 

3.2 

2.25 

3.25 

2.1 

3.2 

Q 

3.5 

2.4 

3.2 

2.33 

3.2 

2.25 

3.5 

2.25 

3.25 

2.25 

3.75 

2.4 

3 

2.5 

3.5 

2.25 

3.5 

2.25 

3 

2.4 

3.5 

2.4 

3.5 

2.4 

3.1 

2.6 

3.1 

2.8 

8.5 

2.5 

8.5 

2.4 

8.5 

2.1 

3.4 

2.4 

8.5 

2.4 

3.6 

2.2 

8.3 

2.5 

3.6 

2.1 

3.6 

2.4 

3.6 

2.2 

3.6 

2 

S.5j 

3.5 

3.25 

3.2 

3.25 

3.5 

3.5 

3.25 

3.5 

3.4 

3.4 

3.5 

3.5 

3.5 


I 


3.5 

3.25 

3.-25 

3.2 

3.5 

3.5 

3.5 

3.5 

3.4 

3.5 

3.5 

3.75 

3.5 


Is 

Si   'I 

5  i£ 


4.25  3.2.5 
3.75,  3.25 
3.75  3.66 
3.25  3.5 
4.25  3.75 
4         3.25 


3.1  3.1 

3.2  '  3.5  I 
3.5  3. -25 
3.5  3. -25 
3.5  I  3.25 
3. 5  1  3. 1 


3.5 
3.5 
3.5 
3.2 
3.5 
3.7 
3.7 
3.6 
3.5 
8.5 
3.5 
3.5 
3.5 
3.7 


3.2 

3 

3.5 

3.5 

8 

3.6 

3.6 

3.6 

3.6 

3.4 

3.4 

3.4 

3.5 

3.5 


3.75 

3.5 

3.5 

3.25 

3.5 

3.5 

3 

3 

3 

3.5 

3 

3.5 

3.25 

3.5 

3.5 

3.2 

8.5 

8.4 

3.4 

8.6 

3.6 

3.5 

3.6 

8.3 

3.3 

3.3 

3.5 


Dorsal  fin. 


2-29-8 
2-28-8 
3-28-8 
3-2^-8 
3-28-8 
3-28-8! 
3-29-8 
3-29-8 
3-29-8, 
2-28-8! 


7'  3-28-8! 


3-28-8 
2-2S-8 
8-28-8 
3-28-^ 
3-28-9 
3-28-8 
3-28-9 
8-28-8 
2-27-9 
8-28-8 
3-29-8 
3-28-8 
3-28-8 
8-28-9 
8-29-9 
3-29-8 
8-28-8 
8-28-8 
8-29-8 
8-29-8 
3-29-8 
3-2^9 


XII,  15 
XII, 15 
XII,  15 
XII,  15 
XII,  15, 
XII,  15 
XII,  15; 
XII,15 

XII,  15! 

XI,  15' 
XII,  151 
XII,  15 
XII,  15 
XII, 15 
XII,  15 
XII,15 
XII,  15 
XII,  14 
XII,14 
XII,  15 
XII,  15 
XII,  15 
XII,  15 
XII, 15 
XII,  15 
XII,  15 
XII,  15 
XII,  15 
XII,  15 
XII,  15 
XII,  15 
XII,  15 
XII,  15 


1.8 
1.66 


a  n 


Anal  fin. 


1.8 

1.8 

2 

2 

2 

2 

2 

2 

2 

2.1 

1.75 

1.75 

2 

1.4 

1.75 

1.5 

1.75 

1.6 

1.6 

1.6 

1.75 

1.75 

1.75 

1.75 

1.75 

1.6 

1.6 

1.75 

1.75 


1.4 

1.17 

1.25 

1.25 

1.4 

1.25 

1.25 

1.25 

1.25 

1.2 

1.2 

1.2 

1.1 

1 

1.1 

1.1 

1.2 

1.1 

1 

1 

1.2 

1 

1 

1 

1.1 

1.1 

1.1 

1.25 

1 

1.1 

1.25; 

1      I 

1.25 


11.18 

11,13 

II.  13 

11.13 

11,13 

11,13 

11,13 

11,13 

II,  13, 

11,13 

11,13 

11,13; 

11,13   1.9 

11,13  2 

11,13 

11,13 

11,13 

11,13 


11,13 
11,13 
11,13 
11,13 
11.13 
11,13 
11,13 
11,13 


11,13 


11,13   1.75 


11,13 
11,13 
11,13 
11,13 


2 

2 

2 

1.75 

2 

1.4 

I.75I 

1.75 

1.75 

1.75 

1.75 

1.5 


11,13    1.75 


1.75 


2 
1.75 
1.75 
2 


1.3; 

1.2 

1.2 

1.25 

1.4 

1.5 

1.4 

1.4 

1.2 

1.25 

1.2 

1.2 

1.2 

1.2 

1.1 

1.2 

L4 

1 

1.2 

1.2 

1.2 

1.2 

1 

1.2 

1.1 

1.1 

1.2 

1.4 

1.2 

1.2 

1.2 

1.4 

1.2 


— |— 

1.331 

1.2   1 
1.2   1.1 
.1.2  '1 
1.251.1 


1.1  I  .87 
1.17   .87 

1.1  I 
1. 17   . 
1.25;l 
1.25|1 
1.251 

1.2  '  .87 
1.2  I  .87 
1.2  I1.2 

1.2  I  .87 

1.3  I  .87 
1.251 
1.25il 
1.25^1 
1.251 
I.25I1 
1.251 
1.25,1 
1.251 
1.251.4 


.87 
.87 
.87 

.87 
1 
.87 
.87 
.87 
.87 
.87 
.75 
.87 
.87 
.87 


.87 
.87 
.87 
.87 
.87 

1 

1 
.87 
.87 

1 

1 

1 


» Broken. 

West  Indies  north  to  Key  West;  hitherto  rej?arded  as  only  from  Havana  and  Key  West.  Ninety 
per  cent  of  the  specimens  of  this  genus  obtained  by  us  are  referre<l  to  this  species.  Specimens  were 
obtained  at  San  Juan,  Aguadilla,  Mayaguez,  Puerto  Real,  (iuanica,  Ponce,  Hucares,  Fajardo,  and  Cule- 
bra; it  was  exceedingly  abundant  at  Culebra,  Fajardo,  and  Ponce  aVx)ut  the  coral  reefs  and  around 
the  little  islets,  every  haul  of  the  seine  securing  several.  At  Fajardo  they  were  particularly  common 
among  the  algse  on  the  west  side  of  the  small  keys  off  the  Playa. 

Pomacenirus  analis  Poey,  Synopel8,  327,  1867,  Havana. 
Eupomacentnts  analis,  Jordan  &  Evermann,  1.  c.,  1654, 1898. 

182.  Eupomacentrus  leucostictus  (Miiller  &  Troschel),     Beau  Gregory;  Cockeye  Pilot;  Black  Pilot. 

(Plate  28.) 

Head  3.5;  depth  2;  eye  3;  snout  3.75;  maxillary  3.75;  interorbital3.75;  preorbital  6.5;  D.  xii,  15; 
A.  If,  13;  scales  2-29-10.  Body  compressed;  dorsal  and  ventral  outlines  similar;  profile  convex,  but 
less  steep  than  in  E.  fuscus  or  E.  analis.  Mouth  moderate,  maxillary  reaching  anterior  part  of  orbit; 
jaws  equal;  teeth  in  a  single  band  in  each  jaw,  incisor-like  and  close-set.  Preopercle  and  preorbital 
distinctly  serrate;  scales  large,  firm,  strongly  ctenoid,  reduced  in  size  on  head;  snout  and  sides  of  he^d 
completely  scaled;  lateral  line  beginning  at  upper  end  of  gill-opening,  arched,  gradually  approaching 
dorsal  outline  as  it  proceeds  backward,  ceasing  under  middle  dorsal  rays;  fins  moderate;  longest  dorsal 
spines  nearly  2  in  head;  middle  rays  of  soft  dorsal  elevated,  about  1.4  in  head;  second  anal  spine  long, 
strong,  and  gently  curNed,  2  in  head;  soft  anal  similar  to  soft  dorsal,  the  rays  somewhat  longer;  caudal 
forked,  lobes  about  equal,  upper  sometimes  slightly  the  longer;  i>eotoral  short,  scarcely  reaching  vent; 
ventral  short,  reaching  scarcely  past  vent. 
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CoU>r:  Top  of  head  and  back  rich  dark-blue,  sides  and  under  parts  abruptly  lemon-yellow,  this 
yellow  extending  over  side  of  head,  entire  side  of  body  below  lateral  line  and  to  some  extent  above  it, 
and  entire  caudal  peduncle  and  caudal  fin;  side  of  head  and  anterior  part  of  body  as  well  as  top  of 
head  and  dorsal  region  with  numerous  small  pale-blue  spots;  similar  spots  on  spinous  dorsal  and 
anterior  soft  dorsal  rays,  as  well  as  a  few  on  anal  fin;  a  large  black  blotch  on  middle  anterior  dorsal 
rays,  not  ocellated.  Posterior  half  of  dorsal  and  anal  yellow  like  caudal;  pectoral  pale-yellow;  pale-blue 
spot  near  base  of  last  anal  ray;  a  small  black  blotch  at  ba^e  of  pectoral.  In  life  the  pale-blue  spots  on 
top  of  head  and  upper  part  of  side  appear  white  by  contrast  with  the  darker-blue  ground-color,  those 
on  side  of  body  and  head  appearing  bluer.  Along  the  lateral  line  are  sometimes  present  a  few  small, 
oblong  dark  spots.  The  coloration  of  this  species  is  extremely  variable;  usually  the  colors  are  about  as 
given  above,  but  some  specimens  showed  a  gradual  encroachment  of  the  blue  of  the  back  upon  the 
yellow  of  the  sides,  thereby  approaching  the  general  color-pattern  of  what  we  have  called  E,  analis. 

The  extreme  forms  of  this  species  and  of  E,  analis  are  remarkably  different  and  one  would  not 
hesitate  to  regard  them  as  entirely  different  species,  but  individuals  taken  from  different  places  and  of 
various  sizes,  show  very  perplexing  variations.  It  has,  however,  been  impossible  to  show  that  these 
variations  present  actual  intergradation,  and  for  that  reason  we  prefer,  for  the  present,  to  recognisse 
the  species  as  distinct. 

Found  in  the  West  Indies  north  to  southern  Florida.  In  Porto  Rico  we  obtained  specimens  at 
San  Juan,  Puerto  Real,  Culebra,  and  Guanica.  While  fairly  common,  it  is  apparently  much  less 
abundant  than  E,  analis, 

PomacerUrus  leucostidus  MQIler  <&  Troechel,  in  Schoraburgk's  Exc.  Barbados,  674, 1848,  Barbados. 
Tttmacenirus  caudalis  Poey,  Synopsis,  328, 1867,  Havana. 
Pomatxntrus  xanthuru8  Poey,  Memorias,  II,  190, 1860,  Havana. 
P&macenirtuf  doraopunicans  Poey,  Synopsis,  828, 1867,  Havana. 
EupomacerUrtu  leucosHctus,  Jordan  <fe  Evermann,  1.  c,  155, 1898. 

GeniiB  105.  ABUDEFDUP  Forsk&l.    Pintados. 

Body  deep,  compressed,  covered  with  large  ctenoid  scales;  snout  without  scales;  preopercle  and 
preorbital  entire,  lower  limb  of  preopercle  scaleless;  3  to  4  rows  of  scales  between  lateral  line  and 
dorsal;  teeth  compressed,  fixed,  more  or  less  distinctly  emarginate,  in  one  series  in  each  jaw,  those  below 
occupying  most  of  free  edge  of  jaw;  jaws  subequal.  Dorsal  usually  with  13  spines,  the  last  slightly 
shorter  than  median  ones;  branch iastegals  5  or  6;  pyloric  caeca  3.     Lower  pharyngeals  triangular. 

Species  numerous,  often  brightly  colored,  about  coral  reefs  in  the  tropical  seas.  We  exclude 
from  this  genus  all  the  species  formerly  referred  to  Glyphidodcniy  in  which  the  teeth  are  in  more  than 
one  series,  and  also  those  in  which  the  snout  is  scaly  or  the  lower  pharyngeals  not  triangular.  For 
these  forms  different  generic  names,  Hemi^lyphidodony  Amblyglyphidodony  GlyphidodontopSj  etc.,  have 
been  defined  by  Bleeker.  The  genus  Stegasles  Jenyns  {imbricatus)  is  also  very  close  to  Ahudefduf,  but 
it  seems  to  have  entire  teeth,  and  the  snout  and  fins  are  densely  scaly.  The  genus  Nexilarius  is  less 
closely  related  to  Abudefduf. 

Glyphisodon: 

a.  Preopercle  entire. 

6.  Preorbital  very  narrow,  its  least  breadth  less  than  pupil,  even  In  adult;  anterior  profile  of  head  nearly  straight, 
mout  rather  acute;  dorsal  spines  13;  anal  with  about  12  soft  rays. 

c.  Scales  about  4-30-11;  green,  with  about  6  dark-blue  or  blackish  crossbands;  depth  1.75  to  2  in  length;  anal  rays 

11,12 saxaiUU.im 

ECSCHISTODUS: 

66.  Preorbital  broad,  its  least  breadth  not  less  than  diameter  of  pupil,  greater  than  pupil  in  adult;  anterior  profile  of 
head  more  or  less  arched,  snout  low  and  blunt,  projecting  beyond  the  small  mouth;  anal  rays  ii,  10;  coloration  dull. 

d.  Dorsal  spines  18;  scales  27  or  28. 

€.  Color  in  adult  brownish,  with  green  dots,  not  distinctly  banded;  teeth  smaller,  §^  on  each  side analogus 

dd.  Dorsal  spines  12;  body  with  5  dark  crossbands,  fainter  than  in  A.  saxatilis;  scales  about  25 taunts 

aa.  Preopercle  ^id  to  be  coarsely  serrate;  dorsal  spines  18;  scales  very  large,  25;  body  with  dark  crossbands rudis 

188.  Abudefduf  saxatilia  (Linnaeus).     Cockeye  Pilot;  Demoiselle;  *^Chirivita*\-  ** Pintado.^* 

Head  3.2;  depth  1.8;  eye  3.2;  snout  3.5;  interorbital  2.7;  D.  xiii,  13;  A.  ii,  12;  pectoral  0.9; 
ventral  1.0;  caudal  0.8;  scales  5-28-11. 

Color  in  spirits:  Chiefly  silvery,  somewhat  darker  above,  top  of  head  brown;  side  with  Qye  vertical 
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brown  barn,  lai^et^t  as  wide  as  eye,  first  from  front  of  dorsal  to  base  of  pectoral,  second  downward 
from  fourth,  fifth,  and  sixth  spines,  thinl  from  ninth  and  tenth  spines  toward  vent,  fourth  frona  last 
spines  to  middle  of  anal,  fifth  fn)m  soft  dorsal  across  |HHluncle  upon  anal;  sometimes  a  faint  sixth  bar 
upon  base  of  caudal;  first  four  not  reaching  belly;  axil  dark,  front  of  Imse  of  jn^ctoral  black.  Smaller 
individualB  (2  inches  and  less)  have,  in  spirits,  ground-color  nearly  everywhere  unifonn  light-brown, 
made  up  of  small  punctulations.  In  life  the  color  is  not  much  different;  the  interspaces  are  brassy- 
yellow,  fading  to  white  on  side;  head  and  fins  pale-bluish. 

This  si)ecies,  which  reaches  a  length  of  6  inches,  is  found  in  tropical  America  on  both  coasts; 
abundant  in  tide-pools  and  alxiut  coral  reefs  from  Guaymas  to  Peru  and  Florida  to  Uruguay,  but 
much  less  abundant  than  the  species  of  Eiipomacentras.  It  is  common  al)out  Porto  Rico,  but  difficult 
to  capture,  as  it  is  found  chiefly  where  nets  can  not  l)e  used  to  advantage.  We  have  specimens,  from 
0.75  to  5.5  inches,  from  San  Juan,  Puerto  Real,  and  Culebra. 

Ctisctodwi  catula  hifurca,  fasciU  S.  atbis,  Linneeus,  Mus.  Adolph.  Frederici,  1,CA,  *'  India." 
Chsrtodoii  saxatilM  Linneeus,  Syst.  Nat.,  ed.  X,  276, 1758;  after  Mus.  Ad.  Fr. 

CJurtodon  mauritii B\och,  Ichthyol.,  Ill, 213, pi.  109,1785,  Brazil;  on  a  )jad  drawing  by  Prince  Maurice 
Chsetodim  marfjinatm  Bloch,  Ichthyol.,  111,98,  pi,  207, 1787,  Martinique;  on  a  drawing  by  riumier. 
Glyphisodan  moucharra  Lac^p^le,  Hist.  Nat.  Poiss.,  IV, 542, 1803,  Brazil, etc.;  after  variouN  authors. 
Chwtodon  mrgoidoi  I^cepiKlc,  Hist.  Nat.  Poif58.,  IV,  453, 1803,  Martinique;  on  a  drawing  by  Plumier. 
Glyphidodon  truschdii  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  18G2, 150,  Cape  San  Lucas. 
Glyphidodoii  scuatUU  P<K'y,  Fauna  Puerto-Riqucfia.  336, 1881;  Stahl,  1.  c.  77  and  164, 1883. 
Abu(U/dnf  sazatUut,  J ord&n  &  Evermann,  1.  c,  1561, 1898. 


Fig.  &\.—Abud(:fdti/  mxcUUiis. 

Family  LI.  LABRID^.     The  Wrasse- fishes. 

Bo<ly  oblong  or  elonj^ate,  covereil  with  cycloid  .«?cale»;  lateral  line  well  developetl,  continuous  or 
interrupteil,  often  anjfularly  l)ent.  Mouth  moderate,  terminal;  premaxillaries  protrac^tile;  maxillaries 
without  supplemental  Ijone,  slii)ping  under  the  membranaceous  edge  of  preorbital;  anterior  teeth  in  jaws 
usually  very  strong  an<l  canine-like;  teeth  of  jaws  separate  or  soldered  together  at  base,  not  forming  a 
continuous  plate;  no  teeth  on  vomer  or  palatines;  lower  pharyngeals  completely  unite<l  into  one  bone, 
without  median  suture,  this  l)one  T-shajxid  or  Y-shajxHl,  its  ttn^th  conical  or  tul>ercular.  Lips  thick, 
longitudinally  plicate.  Nostrils  round,  with  2  oi)ening8  on  each  side.  Dorsal  fin  tx)ntinuou8,  spinous 
part  usually  long,  its  spines  rather  slender,  3  to  20  in  immber;  anal  similar  to  soft  dorsal,  with  2  to 
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6  spines.  Ventrals  thoracic,  i,  5,  inserted  below  pectorals.  Branch iostegals  5  or  6;  pseudobranchi^ 
well  developed;  gills  3.5,  8litl)ehind  last  anrh  small  or  ol)solete;  gill-membranes  sonjewhat  cx)nnected, 
sometimes  joined  to  narrow  isthmus.     Air-bladder  present;  no  pyloric  ca^ca. 

This  family  comprises  60  genera  and  450  species,  chiefly  of  the  tropical  seas,  living  among  rocks 
or  kelp,  many  of  them  brilliantly  colored  and  some  valnetl  as  focxl-lish.  Most  of  them  fee<l  upon 
mollusks,  the  dentition  being  adapted  for  crushing  shells.  As  in  most  other  large  groups  there  is  con- 
siderable difference  of  opinion  as  to  the  characters  which  should  be  used  in  dividing  the  Labroids  into 
genera.  The  tendency  with  all  recent  writers  has  been  toward  a  rather  minute  subdivision.  The 
numbers  of  vertebra*  seem  to  us  to  yield  characters  of  the  highest  importance.  Other  chara^-ters  not 
to  be  n^lected  can  be  drawn  from  the  size  of  the  scales,  the  numbers  of  the  dorsal  sjiines,  and  the 
dentition.  The  degree  of  squamation  of  the  head  seems  to  us  to  have  an  importance  lower  than  that 
attributed  to  it  by  Bleeker  and  Gunther,  but  it  may  be  used  for  generic  subdivision. 

a.  D«)ntal  Hpines  8  or  more,  usually  well  distinguished  from  soft  rays;  anal  spines  2  to  6. 

b.  Vertebrae  and  dorsal  spines  not  in  greatly  increased  numbers;  vertebrae  22  to  29;  dorsal  spines  8  to  13;  anal  spines 

2  or  3;  species  of  tropical  or  subtropical  seas. 

c.  Vertebrse  27  to  29  (so  far  as  known) ;  dorsal  spines  usually  12  (11  to  14) ;  sides  of  head  more  or  less  scaly;  preopercle 

serrulate  or  entire. 

HARPINiS: 

d.  Anterior  canines  strong:  lower  pharyngeals  large,  with  large,  tubercular  teeth;  spinous  dorsal  not  enveloped  in 

scales;  lower  jaw  naked;  sx>ecles  mastly  of  large  size  and  bright  coloration,  inhabiting  semitroplcal  seas. 

e.  Dorsal  spines  about  14,  the  3  or  4  anterior  falcate,  produced  in  long  streamers;  body  deep  and  compressed,  anterior 

profile  steep;  teeth  uniserial;  no  posterior  canine;  cheek  and  opercles  scaly;  bases  of  soft  dorsal  and  anal 

scaly;  soft  parts  of  vertical  fins  produced;  scales  moderate  (40) Lachnglaimus,  106 

ee.  Dorsal  spines  11  or  12  (rarely  13),  none  of  them  produced  in  filaments;  cheek  and  opercles  scaly;  body  oblong; 

back  not  greatly  elevated. 
/.  Soft  dorsal  and  anal  each  with  a  scaly  sheath  at  base;  scales  large  (about  32);  posterior  canine  pre.sent;  soft  dorsal 

and  anal  elevated,  produced  behind Harpe 

ff.  Soft  dorsal  and  anal  without  sheath  of  scales;  preopercle  serrulate  (at  least  in  young);  soft  dorsal  and  anal  more  or 
less  falcate. 

g.  Scales  large,  about  80;  lower  limb  of  preopercle  scaly;  posterior  canine  present;  anterior  canines  J Dbcodon 

Clepticinje:  '  ' 

dd.  Anterior  teeth  small,  bluntish,  not  canine-like;  no  posterior  canine;  mouth  very  small,  terminal;  snout  short  and 
blunt;  dorsal  and  anal  enveloped  in  scales,  except  produced  tips  of  both  fins;  caudal  deeply  forked;  dorsal 
spines  almost  hidden  by  series  of  scales;  head  everywhere  closely  scaled,  except  on  lips  and  snout;  scales  of 
body  large;  preopercle  serrulate;  gill  rakers  slender,  short;  pectoral  falcate;  lower  pharyngeals  very  small, 

Y-shaped,  their  teeth  small,  very  blunt,  and  coalescent;  vertebrce  10  + 17=27;  dorsal  spines,  12 Clepticus 

ee.  VertebT«e  23  to  26;  dorsal  spines  8  or  9;  anterior  canines  strong,  2  to  4  on  each  side  in  each  jaw;  head  mostly  naked; 
preopercle  entire.    Species  of  the  Tropics,  mostly  of  small  size  and  bright  coloration. 
JiTUDis*: 

h.  Lateral  line  complete  and  continuous. 

i.  Snout  not  tubiform;  preopercle  entire;  teeth  uniserial,  none  chisel-shaped. 
j.  Cheeks  and  opercles  naked. 

k.  Scal&s  large,  25  to  30  in  lateral  line;  anal  spines  2  or  3. 

/.  Dorsal  spines  9;  dorsal  enlarged,  without  scaly  sheath;  scales  of  breast  not  enlarged. 
m.  Anterior  canines  all  normal  in  position;  lower  pharyngeals  T-shaped,  with  numerous  teeth;  anal  spines  .S. 

n.  Posterior  canine  well  developed  on  both  sides;  dorsal  spines  pungent;  anterior  canines  J Iridio,  107 

fl-  Doraal  spines  8;  no  posterior  canines;  anterior  canines  |j  normal  in  position;  a  low  sheath  of  scales  at  base  of 

dorsal;  dorsal  spines  pungent;  anal  spines  3,  never  2 Chlorichthys 

Xybichthyinjj: 

hh.  Lateral  line  interrupted  posteriorly,  beginning  again  on  level  of  axis  of  body,  on  caudal  peduncle;  scales  large,  20 
to  30  in  lateral  line;  dorsal  spines  9;  anal  spines  3;  anterior  canines  |. 
o.  Posterior  canine  present;  snout  slender,  anterior  profile  not  convex;  cheek  and  opercles  scAly;  dorsal  spines 
pungent,  the  three  anterior  longer  and  with  filamentous  appendages;  dorsal  and  anal  with  a  scaly  sheath;  scales 

very  large Doratonotus,  108 

oo.  Posterior  canine  none;  anterior  profile  more  or  less  convex;  head  naked,  except  usually  a  few  scales  below  eye; 

body  more  or  less  strongly  compressed;  ventrals  thoracic,  inserted  below  the  pectorals. 
p.  Scales  very  large,  about  20  in  lateral  line,  which  is  placed  on  first  row  of  large  scales  below  dorsal  sheath;  anterior 

dorsal  spines  not  detached;  head  not  trenchant  above X yrula 

pp.  Scales  large,  about  26  in  lateral  line,  which  is  placed  on  second  row  of  large  scales  below  dorsal  sheath. 
q.  Firsi  two  dorsal  spines  joined  by  membrane  to  the  others  and  inserted  nearly  above  base  of  pectoral, 
r.  Upper  anterior  profile  of  head  not  trenchant,  curve  of  head  not  parabolic;  cheek  not  very  deep. . .  Novaculichth  vs 
rr.  Upper  anterior  profile  of  the  head  sharply  trenchant,  its   curve  parabolic;  cheek  very  deep,  eye  near  upper 
profile Xyrichthyb 
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Oenns  106.  LACHN0LAIMTJ8  Cnvier  k  ValencienneB. 

Body  strongly  compresscHl,  bai-k  sharp  and  elevated,  i)rofde  long  and  steep.  Snout  sharp;  mouth 
low,  horizontal,  jaws  narrow;  preniaxillary  .slipping  under  membranaceous  eilge  of  the  very  broad 
preorbital,  which  is  twice  depth  of  eye.  Teeth  in  front  prominent,  canine-like,  in  a  single  series;  no 
posterior  canines.  Cheek  and  opercles  with  imbrittate  scales;  Hcsdes  of  moderate  size,  thin,  adherent; 
lateral  line  complete.  Dorsal  with  14  spines,  first  3  strong,  falcate,  pro<luced  in  long  streamers  in 
adult,  membranes  between  these  spines  very  low,  filamentous  tips  longer  than  head;  other  spines  all 
low,  gradually  shorter  to  the  eleventh;  second  dorsal  and  anal  much  produced;  caudal  lobes  faUate; 
third  anal  spine  strong;  pectoral  and  ventrals  short. 

This  genus  contains  a  single  species,  a  large,  showy  fish  of  tropical  America,  renmrkable  for  the 
long,  streamer-like  filaments  on  the  dorsal  spines. 


Fig.  eb.—JMchnolaimtis  maximtis. 
184.  liachnolaimus  maximus  ( Walbaum).     "  Capitan  ";  Perro  Perm;  Hog-fish. 

Head  3;  depth  2.2;  eye  5.4;  snout  2.4;  maxillary  2.1;  mandible  2;  interorbital  4.1;  preorbital  4.4; 
D.  XIV,  11;  A.  HI,  10;  pectoral  1.6;  ventral  1.6;  caudal  1;  scales  8-38-14.  Body  deep  and  compresseti, 
back  elevated,  anterior  profile  long  and  steep,  nearly  straight,  slightly  concave  before  eye;  scales  rather 
large  and  thin;  premaxillaries  very  protractile;  4  strong  canines  in  front  of  upper  jaw,  1  pair  in  front  of 
lower  with  2  smaller  conical  teeth  between  them;  sides  of  jaws  with  small,  uniseriaJ,  bluntly  conical 
teeth;  first  3  dorsal  spines  produced  in  long  filaments,  reaching  to  end  of  fin,  rest  of  spines  low;  soft 
dorsal  with  anterior  rays  somewhat  elevated,  nearly  as  long  as  head;  caudal  deeply  lunate. 

C!olor  in  life,  brick-red,  scales  edged  with  reddish-yellow  thus  giving  a  cross-hatched  appearance; 
a  large  black  spot  on  last  4  dorsal  rays  and  body  at  their  base;  caudal  red,  with  2  pale-brown  crossbars 
and  2  spots  of  same  on  each  tip,  anal  similar  to  caudal;  ventral  dark  purplish-red;  pectoral  lemon; 
purplish  lines  radiating  downward  and  forward  from  eye.  In  spirits,  grayish,  snout  blackish;  caudal 
with  2  faint  vertical  dark  bars  near  base;  base  of  last  rays  of  soft  dorsal  with  deep  black  spot  extending 
upon  body.  The  sexes  differ  in  color  and  in  size  of  mouth,  and  individuals  vary  much  with  age,  but 
the  species  may  be  known  at  once  from  the  long  dorsal  streamers. 

"El  Capitan*'  is  found  throughout  the  West  Indies  and  north  to  Key  West  and  the  Bermudas, 
abundant  about  reefs  and  rocks.  It  has  been  recorded  from  various  places  in  southern  Florida,  the 
Tortugas,  Bahamas,  St.  Bartholomew,  Cuba,  Martinique,  St.  Thomas,  Santo  Domingo,  Porto  Rico,  and 
Jamaica.  Examples,  6  to  13  inches  long,  were  obtained  at  Ensenadadel  Boqueron,  Arroyo,  and  Isabel 
Segunda.    Others  were  seen  in  the  fishermen's  boats  at  each  of  these  places  and  also  at  Culebra  Island. 

This  is  a  large  and  showy  fish,  reaching  a  weight  of  10  to  15  pounds,  or  even  20  pounds  in  the 
Bermudas.  It  changes  much  in  appearance  in  the  course  of  its  growth,  which  accounts  for  the  many 
specific  names  it  has  received.    The  large  adult  male  is  remarkable  on  account  of  a  heavy  black  blotch 
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over  the  forehead  and  eyes.  The  name  *' hog-fish"  refers  to  the  swine-like  appearance  of  the  head, 
jaws,  and  teeth.  Like  ajl  other  meml)er8  of  the  family,  it  feeds  chiefly  upon  small  fish  and  upon 
bottom  raollusks  and  crustaceans.  It  is  an  important  food-fish,  throughou^its  range  and  is  one  of  the 
most  common  and  attractive  species  seen  dn  the  wells  of  fishing  boats  at  Key  West.  It  is  a  favorite 
food-fish  in  Cuba,  though  at  one  time  its  sale  was  forbidden  by  law  on  account  of  the  supposed  pois- 
ouous  character  of  ita  flesh.  This  opinion  obtains  to  some  extent  in  Porto  Rico,  but  apparently  the 
flesh  of  only  the  large  individuals  is  believed  to  possess  any  deleterious  properties.  Whether  there  is 
any  good  reason  for  this  belief  is  doubtful. 

SuiUus  (the  Great  Hog-fish).  Catesby,  Nat  Hist.  CaroliDa,  etc.,  pi.  15, 1750.  Bahamas. 

Labnu  maximus  Walbaum,  Artedi  Plscium,  261, 1792. 

LachJiolaimus  suiUus  Cuvier,  R^gne  Animal,  ed.  II,  vol.  2,  257, 1829,  Bahamas;  after  Catesby. 

Lachnolaimus  aigtUa  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  XIII,  277, 1839,  St.  Bartholomew. 

Lachnolaimus  dux  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  XIII,  285,  Martinique. 

Ladmolaimtu  caninus  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  XIII,  288, 1839,  St.  Thomas  and  Santo  Domingo. 

Lachnolaimus  psittacus  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  XIII,  291, 1839,  Porto  Rico. 

Lachnolamus  suillus  Poey,  Fauna  Puerto-Riquefia,  336, 1881. 

Lachnolaimus maximut,  Jordan  <&  Evermann,  I.e.,  1579, 1898. 

QeTLTkB  107.  IBIDIO  Jordan  k  Evermann.     Doncellat. 

Body  oblong,  compressed,  not  elevated,  covered  with  large  scales,  there  being  25  to  30  in  course 
of  lateral  line,  which  is  not  interrupted,  but  abruptly  bent  posteriorly.  Scales  on  breast  rather  smaller. 
Head  naked,  compressed,  conic.  Preopercle  entire.  Teeth  lai^e,  upper  jaw  with  2  strong  canines  in 
front,  none  of  them  bent  backward;  lower  jaw  with  4  anterior  canines,  a  posterior  canine  tooth  directed 
forward  on  each  side  of  upper  jaw.  Dorsal  spines  9;  anal  spines  3,  graduated;  ventrals  inserted  under 
axil  of  pectoral.  Gillrakers  short  and  feeble;  gill-membranes  slightly  joined  to  a  narrow  isthmus. 
Vertebra  10 -f  15=25. 

There  are  numerous  species  of  this  genus,  most  of  them  brilliantly  colored,  abounding  in  kelp 
in  the  tropical  seas.  All  of  them  are  American.  The  genus  is  very  close  to  the  Old  World  HalichcereSj 
tUffering  chiefly  in  the  dentition  and  in  the  presence  of  3  anal  spines  instead  of  2. 

a.  Caudal  fin  very  slightly  concave,  truncate  when  spread  open,  outer  rays  longer  than  middle  ones;  body  deep  and 
compressed,  depth  about  2.75  in  length;  ventral  fins  filamentous,  outer  ray  produced,  more  than  twice  as  long 
as  inner  ray;  scales  before  dorsal  not  crossing  middle  line,  in  about  5  series. 

h.  Side  below  spinous  dorsal  without  dark  crossbar;  general  color  bluish  (male),  or  bronze  (female),  with  many  sky- 
blue  spots,  most  distinct  posteriorly;  sky-blue  spots  and  streaks  on  head;  a  stripe  passing  through  upper  part  of 
eye;  fins  with  blue  stripes;  a  dark  axillary  spot;  end  of  pectoral  dusky radiaius 

hb.  Side  below  spinous  dorsal  witha  very  broad,  blackish  cross-bar Ar/r«c/iif,  186 

aa.  Caudal  fin  rounded  or  subtruncate,  outer  rays  not  produced,  shorter  than  middle  rays. 

c.  Scales  before  dorsal  large,  in  4  to  6  rows,  not  crossing  median  line;  snout  moderately  pointed. 

d.  Ventral  fins  with  outer  ray  produced,  more  than  twice  length  of  inner. 

e.  Side  without  conspicuous  dark  lateral  band  and  with  a  distinct  dark  vertical  bar,  extending  downward  from 

spinous  dorsal;  axillary  spot  obscure;  body  rather  elongate,  depth  about  3.75  In  length;  profile  not  steep;  pos- 
terior canines  rather  small;  head  with  black  streaks  and  spots  above;  caudal  sharply  barred gamoti 

ft.  Side  with  a  broad  blue-black  lateral  band  extending  from  eye  to  tip  of  caudal;  back  above  this,  dark  brown  or 
bluish;  spinous  dorsal  with  no  conspicuous  black  spot;  a  dark-blue  stripe  from  eye  to  nape;  fins  mostly  blue- 
black  with  pale  edgings;  middle  and  base  of  caudal  dusky;  tip  of  pectoral  dusky;  profile  rather  steep;  body 

rather  robust,  depth  8.33  in  length cyanoceplialus 

dd.  Ventral  fins  with  outer  ray  not  produced,  its  length  not  more  than  twice  that  of  inner  rays;  side  with  a  dark 
lateral  band:  species  of  small  size. 

/.  SpinoiLM  doreal  with  a  conspicuous  blue-black  spot  between  fifth  and  seventh  spines;  body  not  very  slender,  depth 
3.8  in  length;  a  dark  band  from  snout  through  eye  to  opercle,  lateral  band  on  side  broader  than  eye  and  placed 
a  little  above  opercular  band,  lateral  band  extending  nearly  to  tip  of  caudal;  no  ^cond  dark  baud  below  it;  a 
faint  dark  spot  under  last  dorsal  ray  and  one  at  b&se  of  pectoral  above;  2  or  8  narrow  bluish-white  stripes 
across  cheek:  body  and  fins  in  life  with  bright  colors  which  fade  in  alcohol maeulipinna 

ff.  Spinous  dorsal  pale,  black  spot  very  small  or  wanting;  body  slender,  depth  4  in  length;  opercle  with  a  conspicuous 
black  spot;  a  blue-black  band  from  snout  through  eye  and  across  operclea  to  base  of  caudal,  not  extending  on 
fln;  a  narrower  and  fainter  band  from  lower  base  of  pectoral  to  above  anal,  these  bands  growing  fainter  with 
age  and  sometimes  disappearing,  lower  always  wanting  in  adult;  no  axillary  spot;  no  distinct  bands  across 
cheek;  fins  mostly  pale,  with  bright  red  and  blue  colors  in  life,  young  and  deep-water  individuals  often 
showing  a  black  spot  at  base  of  caudal  and  sometimes  a  dark  spot  near  middle  of  dorsal,  with  sometimes  a 
larger  one  at  base  of  Its  last  ray;  angles  of  caudal  black  in  adult;  lower  pharyngeals  T-shaped,  the  anterior 

limb  very  short bivitlatus,  185 

aaa.  Caudal  fin  double-concave,  median  portion  convex,  outer  rays  more  or  less  produced  in  adult  (fin  rounded  in 
young) ;  scales  before  dorsal  in  6  or  7  rows,  not  cromiug  median  line;  a  blue-black  spot  close  behind  eye,  some- 
timet  obsolete  in  adult. 
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g.  I^ateral  line  without  blue-black  spot;   ventrala  with  outer  rays  srareely  filamentous,  about  reaching  tips  of 

pectorals. 
h.  Tubes  of  pores  of  lateral  line  distinctly  branched,  branches  usually  3  in  number;  body  moderately  slender,  depth 

a  little  less  than  length  of  head  and  3.75  to  4  in  body;  head  3.4. 
i.  Eye  large,  l.CG  in  snout. 
ii.  Eye  small,  2.06  in  snout;  browni.sh  above,  bright  violet-red  IjcIow;  many  blue  spots  above;  a  crescent  on  base  of 

pectoral;  caudal  edged  with  violet  and  with  convergent  streaks  of  yellow poetfi 

hh.  Tubes  of  pores  of  lateral  line  all  simple  or  very  nearly  so,  not  trifld;  body  very  slender,  depth  much  less  than 

length  of  head,  4.5  in  body;  head  3.4;  snout  very  sharp,  anterior  profile  of  head  straightish  and  not  steep; 

snout  2.8  in  head;  eye  2  in  snout;  pectoral  moderate,  1.6  in  head;  color  in  spirits,  pale,  unmarked,  except  for 

small  black  spot  behind  eye. 
j.  Color  in  life,  olive-green,  bluish  below;  back  with  blue  spots;  a  yellow  band  on  side  with  vague  outlines;  poeterior 

parts  paler,  with  rows  of  blue  spots;  head  with  blue  bands;  dorsal  and  anal  rosy,  with  blue  spots caudalu 

jj.  Color  in  life,  olivaceous;  a  broad  band-like  area  of  orange  mingled  with  violet  .spots  along  side  backward  from 

head  to  middle  of  body,  lower  edge  of  this  band  serrate;  below  this  a  pale-violet  band,  darker  behind;  still 

lower  a  yellow  stripe:  head  olivaceous,  marked  with  blue;  preorbital  scarlet,  with  3  violet  stripes:  opercles 

bright  red,  with  3  violet  stripes,  postocular  black  spot  in  ihe  uppermost;  dorsal  and  anal  orange  and  yellow, 

with  blue  spots;  caudal  with  convergent  bands  of  orange  forming  reticulations  around  blue  spots pictu» 


FiG.  66.— /rtdfo  hiviiialus. 
186.  Iridio  bivittatus  (Bloch).     Slippery  Dick;  Doncella, 

Head  3.2;  depth  4;  eye  6.3;  snout  3;  interorbital  4.7;  preorbital  4.7;  D.  ix,  11;  A.  iir,  12;  pectoral 
1.7;  ventral  1.9;  craudal  1.6;  scales  2-28-8.  Scales  before  dorsal  reduced  in  size,  in  about  4  rows,  not 
crossing  median  line;  ventral  fin  with  first  ray  moderately  produced,  about  twice  inner  ray;  caudal 
slightly  rounded. 

Color  in  spirits:  Grayish,  a  purple  band  from  snout  through  eye  to  base  of  caudal,  much  widened 
on  opercle;  a  fainter  band,  more  blue,  from  base  of  pectoral  to  above  end  of  anal;  an  oblong  purple- 
black  spot  on  upper  edge  of  opercle,  bordered  behind  by  blue;  a  blue  band  from  nape  to  eye;  chin 
with  a  bl-^e  transverse  band.  An  example,  2.5  inches  long,  has  longitudinal  bands  brown,  traces  of 
very  faint  vertical  dark  bars,*  and  2  small  dark  spots  near  base  of  front  of  soft  dorsal. 

This  species  is  gorgeous  in  color,  but  of  little  value  as  food,  the  flesh  being  dry  and  insipid.  It  is 
found  throughout  the  West  Indies,  north  to  Pensacola  and  Beaufort,  N.  C.,and  south  to  Brazil,  and  is 
usually  very  abundant  along  weedy  shores  and  reefs.  Specimens,  2.5  to  5.5  inches  long,  obtained 
at  Mayaguez,  Fajardo,  and  Culebra;  4  from  San  Geronimo. 

Sparus  radialus  Linnaeus,  Syst.  Nat.,  ed.  XII, 472, 1766,  Carolina;  not  Labrus  radialus  L., ed.  X. 

Labrus  bivittatus  Bloch,  Ichthyol..  pi.  284,  hg.  1, 1792;  from  a  painting  by  Plumier,  made  at  Martinique. 

Labrus  psUtaculus  LaeepOdc,  Hist.  Nat.  Poiss.,  Ill,  522, 1800,  Martinique;  from  a  copy  of  Plumier's  painting. 

Julis  humercdh  Poey,  Memoria.s,  11,212, 18G0,  Havana;  adult. 

Cha-roftUis  granduiipuwiis  lill,  Proc.  Ac.  Nat.  Sci.  Phila.  186;^, 206, Beaufort,  N.  C. 

Chsn'oj\di»  arangoi  Poey,  Enumemtio,  109, 1875,  Havana;  young. 

Plalyglossus  floienlis  Jordan  &  Gill)ert,  Proc.  IT.  S.  N.  M.  1882, 287,  Peasacola;  young. 

Iridio  bivitlalus,  Jordan  &  Evcrmann,  1.  c,  1595, 1898. 

186.  Iridio  kirschii  Jordan  <&  Evermann. 

Head  3.4;  depth  4;  eye  5.5;  snout  3;  D.  ix,  12;  A.  in,  II;  scales  2-28-8.  Body  elongate,  com- 
pressed; anterior  profile  gently  convex;  head  rather  long;  snout  pointed;  mouth  moderate,  horizontal, 
maxillary  not  reaching  vertical  of  eye  by  half  its  diameter;  teeth  strong,  curved;  opercular  flap  long, 
reaching  past  base  of  pectoral;  caudal  peduncle  compressed,  its  least  width  5  times  in  its  least  depth- 
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scales  large,  about  4  rows  in  front  of  dorsal  fin,  scales  not  extending  across  median  line;  tubes  of  pore^ 
of  lateral  line  distinctly  branched,  branches  usually  3  in  number,  lateral  line  running  on  third  row  of 
scales  to  near  vertical  of  last  dorsal  ray,  where  it  drops  to  fifth  row.  Fins  moderate;  longest  dorsal 
spine  about  3  in  head,  rays  about  2.5;  anal  similar  to  soft  dorsal;  pectoral  1.5  in  head;  ventral  with 
outer  rays  somewhat  produced,  about  twice  length  of  inner  ray,  or  1.75  in  head;  caudal  fin  almost 
truncate,  slightly,  if  at  all,  double-concave. 

Color  in  life:  Side  beautiful  pale-green;  scales  of  back  and  upper  part  of  side  pale-brown  at  base; 
under  parts  greenish-white;  a  rich  green  axillary  spot  and  a  few  scales^ above  it  with  rich-green  edges; 
pectoral  brick-red  on  base,  followed  by  a  narrow  blue  bar,  then  by  a  broader  lemon-colored  bar, 
the  red  baron  base  extending  on  body  about  3  scales  below  pectoral;  cheek  lemon-colored,  a  rosy 
bar  from  mouth  to  base  of  pectoral,  another  from  mouth  to  eye,  and  2  others  from  preopercle  across 
opercle,  a  narrow,  wavy,  rosy  line  under  eye,  a  somewhat  paler  bar  from  mouth  downward  upon 
lower  jaw,  and  another  forward  on  snout,  meeting  its  fellow  in  front;  a  rich  blue  postocular  spot,  with 
a  small  yellow  one  above  it;  humeral  region  rich  green;  a  small  black  spot  at  base  of  last  dorsal  ray; 
dorsal  and  anal  fins  lemon;  numerous  short  rosy  bars  crossing  dorsal,  which  is  bordered  by  rosy;  anal 
base  rosy,  then  a  narrow  green  stripe,  followed  by  a  very  narrow  pale  border;  caudal  pale  greenish- 
lemon,  with  rosy  on  middle  rays;  pectoral  pale-greenish;  ventral  white  with  slight  rosy  wash;  iris 
green  and  red,  pupil  black.  In  alcohol  all  the  colors  fade  to  a  yellowish  olivaceous,  the  postocular 
spot  and  the  one  at  base  of  last  dorsal  ray  becoming  black. 

Found  in  the  West  Indies,  south  to  Bahia;  recorded  from  Cuba,  Jamaica,  St.  Croix,  and  Bahia. 
The  species  reaches  a  foot  in  length.  Two  specimens,  each  4.25  inches  long,  in  the  collections  from 
Porto  Rico — one  from  San  Antonio  Bridge,  the  other  from  Fajardo.  We  have  compared  our  specimens 
with  the  type  of  J.  kirachii  (No.  43303,  U.S.N.M.)  and  find  them  to  agree  perfectly. 

Iridio  kirtehii  Jordan  A  Evermann,  Check-List  of  Fishes  of  North  and  Middle  America,  413, 1896,  Bahia;  name  only; 
Jordan  &  Evermann,  Fishes  North  and  Middle  America,  ld98, 1898. 

Genxis  108.  DOBATONOTUB  Oiinther. 

Body  compressed;  head  not  compressed  to  an  edge  anteriorly,  its  profile  in  front  straight  or  con- 
cave; preorbital  not  very  deep;  mouth  rather  wide;  teeth  in  a  single  series,  2  large  canines  in  front  of 
each  jaw;  a  posterior  canine;  cheek  and  opercles  scaly;  gill-membranes  united,  free  from  isthmus; 
Hcales  large;  lateral  line  interrupted  behind,  b^inning  again  lower  down;  dorsal  fin  with  9  strong 
pungent  spines,  some  of  the  anterior  elevated,  median  spines  short,  so  that  the  outline  of  fin  is  concave; 
caudal  rounded.  Colors  brilliant.  Size  small.  This  genus  contains  two  known  species,  among  the 
moet  beautiful  of  the  Lahridse,  and  the  genus  to  which  they  belong  is  one  of  the  best  defined  in  the  group. 

cu  Scales  large  1.5-2Q-6.5;  color  grass-green,  over  entire  body  and  caudal  fin mcgaleph,  187 

aa.  Scales  smaller,  1-26-6;  caudal  fin  white,  with  2  small  reddish-brown  spots decori8,'\S& 

187.  DoratonotiLs  megalepis  Gunther. 

Head  2.75;  depth  2.66;  D.  ix,  10;  A.  iir,  9;  scales  li-20-6i.  Body  much  compressed,  mod- 
erately elevated,  its  greatest  width  behind  the  head  two-sevenths  of  its  height;  caudal  peduncle  short 
and  deep,  its  length  but  little  more  than  one-half  its  height;  profile  from  dorsal  to  nape  convex, 
carinated;  occiput  and  supraorbital  region  depressed  and  flat,  snout  protruding,  profile  of  top  of  head 
thus  strongly  concave.  Snout  slender,  sharp,  compressed,  its  length  3.2  in  head;  mouth  wide;  maxillary 
4  in  head;  teeth  growing  gradually  larger  anteriorly,  the  2  front  teeth  in  each  jaw  distinctly  the  lai^est, 
canine-like,  diverging,  opposed  to  each  other;  a  small  but  distinct  posterior  canine  in  upper  jaw,  none 
in  lower;  eye  moderate,  little  wider  than  interorbital  width,  5  in  head;  cheek  with  a  single  series  of 
lai^  scales,  4  in  number;  opercle  covere<l  with  5  or  6  similar  scales;  gill-membranes  broadly  united, 
free  from  isthmus.  Dorsal  spines  robust  and  pungent,  the  first  3  with  conspicuous  filamentous  append- 
ages; first  and  second  spines  with  their  filaments  about  equal,  1.5  in  hea<^l;  without  their  filaments 
second  spine  is  slightly  the  longer,  equaling  distance  from  end  of  snout  to  middle  of  eye,  the  fin  rapidly 
descending  to  fourth  spine,  which  is  one-half  as  long  as  second,  then  gradually  rising  to  ninth  and 
highest,  which  is,  however,  shorter  than  the  following  soft  rays;  longest  soft  ray  1.66  in  head;  anal 
Hpin€«  similar  to  those  of  dorsal  fin,  the  longest  about  one-half  head;  caudal  evenly  convex,  its  longest 
ray  1.5  in  head;  ventrals  short,  about  one-half  length  of  head,  an  elongate  scale  between  them  at 
tisu^;  pectoral  reaching  beyond  ventrals,  but  not  to  vent,  1.75  in  head;  membranes  of  vertical  fina 
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with  elongate  scales  on  basal  portion;  lateral  line  following  outline  of  back  1  scale  beyond  end  of  dorsal 
fin,  thence  interrupteil  and  continued  on  4  scales  of  middle  of  caudal  peduncle. 

Color  in  life:  Very  intense  grass-green,  about  uniform  over  the  body;  head  more  yellowish,  slightly 
paler  below;  oi)ercle  mesially  a  little  darker;  iris  red,  with  a  green  ring;  dorsal,  anal,  and  caudal 
grass-green,  mottled  with  light-orange;  tips  of  lower  spines  green,  of  short  ones  orange;  ventrals  deep- 
green,  membranes  largely  orange;  pectoral  light-yellowish. 

Found  in  the  West  Indies  north  to  Key  West,  rare.  Length  2.76  inches.  Here  described  from 
the  type  of  Doralonotus  ihalamnus,  obtained  with  a  seine  in  eelgrass  at  Key  West.  The  Porto  Rican 
collections  contain  but  a  single  specimen  of  this  beautiful  little  species.  It  is  1.75  inches  long  and  was 
seined  among  the  algse  at  Hucares. 

Doralonotus  mcgalepis  Gilnther,  Cat.,  IV,  126, 1862,  St.  Kltts;  Jordan  &  Evermann,  1.  c,  1611, 1898. 
Doralonotus  thalasnnus  Jordan  At  Gilbert,  Proc.  U.  8.  N.  M,  1884,  28,  Key  West. 

188.  DoratonotuB  decoris  Evermann  <&  Marsh. 

(PLATB  29.) 

Head  2.6;  depth  3.4;  eye  4;  snout  3.5;  maxillary  4;  interorbital  4.6;  D.  ix,  10;  A.  iii,  9;  pectoral 
1.6;  ventral  2.2;  caudal  1.6;  scales  1-26-6.  Body  moderately  elongate,  compressed  throughout;  back 
a  little  elevated,  caudal  peduncle  deep  and  rather  long;  dorsal  and  ventral  outlines  nearly  alike,  dorsal 
somewhat  more  strongly  arched;  anterior  profile  not  trenchant,  almost  straight  from  snout  to  front  of 
dorsal,  very  slightly  convex  in  front  of  dorsal  and  very  slightly  concave  between  eye  and  tip  of  snout; 
head  pointed,  interorbital  space  broad  and  flat;  eye  large,  high  in  position,  middle  of  pupil  nearer  tip 
of  snout  than  end  of  opercle;  snout  long,  somewhat  longer  than  diameter  of  eye,  moderately  produced, 
lips  broad  in  front,  characteristically  labroid;  mouth  not  large,  maxillary  not  reaching  front  of  orbit, 
the  jaws  equal,  armed  with  strong  sharp  teeth,  about  4  canines  in  front  of  upper  jaw,  2  in  front  of 
lower;  teeth  on  sides  of  jaws  also  canine-like,  smaller  than  those  in  front,  but  not  distinctly  different 
from  them;  a  few  smaller  teeth  behind  the  main  row  of  large  ones;  vomer  and  palatines  toothless; 
soft  dorsal  and  anal  each  with  a  basal  sheath  of  about  two  rows  of  large  scales,  that  of  dorsal  extending 
over  half  the  fin  or  more,  that  of  anal  lower,  the  fins  otherwise  naked;  dorsal  fin  continuous,  with  a 
shallow  notch,  spines  slender  and  pungent,  second  longer  than  first,  following  ones  graduated  to  fifth, 
which  is  shortest,  thence  increasing  in  length  to  ninth,  which  is  longest,  2.3  in  head;  soft  dorsal  with 
its  middle  rays  highest,  2.2  in  head;  anal  with  three  slender,  sharp,  graduated  spines,  third  longest, 
2.2  in  head;  soft  part  similar  to  soft  dorsal,  longest  rays  2.3  in  head;  pectoral  large,  symmetrical,  of  II 
rays,  middle  ones  longest,  reaching  past  tip  of  ventral  nearly  to  the  vent;  ventral  moderate,  pointed, 
reaching  halfway  to  vent;  caudal  rounded;  scales  large,  cycloid,  lateral  line  on  second  row  below 
dorsal,  interrupted  near  end  of  dorsal  and  beginning  again  on  row  below,  on  caudal  peduncle. 

Color  in  life:  Body  chiefly  green,  darker  green  on  back,  lighter  below;  lower  parts  of  head  and 
breast  light  yellow;  a  broad  white  bar  from  eye  obliquely  across  cheek  and  opercle,  bordered  above  by 
an  undulating  maroon  line  and  below  by  a  similar  but  fainter  line;  a  brown  bar  from  eye  to  snout;  4 
dusky  spots  near  base  of  dorsal  extending  as  fainter  shades  downward  and  slightly  forward  to  or 
beyond  lateral  line,  1  from  in  front  of  dorsal,  2  under  spinous  dorsal,  and  1  under  soft  rays;  short 
pale-blue  bars  or  spots  on  breast  and  about  pectoral;  iris  blue,  a  pinkish  border  surrounding  pupil; 
dorsal  greenish,  soft  part  with  yellow  shade,  a  pale-blue  edging  to  whole  fin,  a  maroon  border  to  green 
color  posteriorly  just  inside  the  pale-blue  edge,  a  small  dark  spot  on  membrane  between  seventh  and 
eighth  rays  and  a  blue  spot  on  membrane  of  first  spine;  anal  colored  like  soft  dorsal,  the  maroon  border 
extending  from  first  spine  to  last  ray  inside  the  pale  edging,  the  dark  spot  between  sixth  and  seventh 
rays;  ventral  green  near  base,  pale-blue  outwardly,  the  green  color  bordered  by  maroon  spots;  i>ec- 
toral  plain  pale-green;  caudal  very  pale  transparent  blue,  a  wedge-shaped  maroon  spot  on  the  2  upper 
rays  near  tip  and  a  corresponding  one  on  the  2  lower  rays,  base  of  wedge  on  outer  ray;  base  of  caudal 
with  a  pale  undulate  vertical  bar  bordered  in  front  by  a  black  line.  In  spirits,  pale-green,  maroon 
markings  faintly  persistent,  becoming  dusky. 

One  specimen,  the  type  (No.  49363,  U.S. N. M),  1.45  inches  long,  taken  in  the  seine  at  Ponce, 
January  30,  1899.  Two  other  specimens  were  seined  in  the  algae  on  a  little  sandy  islet  near  Playa  de 
Ponce,  but  they  were  inadvertently  lost.  This  is  one  of  the  most  beautiful  of  fishes  and  differs  from 
D.  inegalepijf  chiefly  in  the  smaller  scales  and  the  coloration. 

Doratonotiu  decorU  Evermann  &  Marsh,  RepL  U.  S.  F.  C.  1899  (Dec.  19) ,  354,  Ponce,  Porto  Rico. 
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FAMILY  Lll.  SCARID^.     The  Parrot-fishes. 

Body  oblong,  moderately  compressed,  covered  with  large  cycloid  scales  as  in  the  Labrxdse, 
Month  moderate,  terminal.  Teeth  in  jaws  more  or  less  (!oaleacent,  at  least  at  base;  lower  pharyngeals 
much  enlarged,  united  in  a  concave  or  spoon-shaped  body,  their  teeth  broadest  transversely  and 
truncate,  arranged  in  mosaic;  dorsal  continuous,  usually  ix,  10;  A.  ii,  9;  23  to  25  scales  in  lateral  line; 
vertebrpp  about  1 1  + 14  =  25.  Sexes  similarly  colored,  the  coloration  almost  always  brilliant.  Fin  rays 
e$<!«ntially  the  same  throughout  the  group,  the  squamation  varying  little  except  on  head. 

The  Scaridse  comprise  7  genera  and  about  110  species,  herbivorous  fishes  of  the  tropical  seas, 
especially  abundant  about  coral  reefs;  often  of  large  size,  not  much  valued  as  food,  the  flesh  being  soft  and 
parity.  The  species  in  the  various  genera  are  very  closely  related,  being  distinguished  chiefly  by  the 
coloration  and  the  dentition,  both  series  of  characters  l>eing  highly  specialized.  Jordan  &  Evermann 
recognize  5  genera  of  Scaridx  as  inhabiting  the  waters  of  America  north  of  Panama,  of  which  only  3 
are  as  yet  known  from  Porto  Rico. 

Sparisomatin^: 

a.  Lower  pharyngeal  broader  than  long,  flattish  or  basin-shaped;  gill-membranes  broadly  joined  to  isthmus,  not 
forming  a  fold  across  it;  lateral  line  subcontinuous;  scales  about  head  few  and  large,  those  on  cheek  in  one 
row;  lower  jaw  projecting;  teeth  whitish  or  rosy. 
5.  Dorsal  spines  flexible;  teeth  more  or  less  distinct,  at  least  aplcriorly. 
c.  Teeth  in  each  jaw  in  few  series,  not  imbricated  or  quincunx;  lateral  teeth  of  each  jaw  coalescent  in  a  more  or 

less  continuous  cutting  edge,  teeth  more  free  anteriorly  and  not  adnate  to  dental  plate Cryptotomus 

bb.  Dorsal  spines  stiff,  pungent;  teeth  of  upper  jaw  more  or  less  coalescent. 

d.  Teeth  of  each  jaw  chiefly  coalescent,  jaws  divided  by  a  rather  indistinct  median  suture Sparisoma,  109 

SCARINiB: 

aa.  Lower  pharyngeal  spoon-shaped,  much  longer  than  broad;  teeth  of  jaws  fully  coalesced,  each  jaw  divided  by  a 
distinct  median  suture;  gill-membranes  forming  a  fold  across  isthmus;  dorsal  spines  flexible;  lateral  line 
interrupted  behind,  beginning  again  lower  down  on  caudal  peduncle  of  tail;  scales  about  head  rather  numerous, 
those  on  cheek  in  two  or  more  series;  lower  jaw  included. 

e.  Teeth  and  jaws  whitish  or  rosy  in  color Sca rus,  110 

ee.  Teeth  and  jaws  blue  or  bluish-green PsEUDoecARUs,  111 

Oenns  109.  SPABISOUA  Swainson.    Yieijas. 

Ix)wer  pharyngeal  broader  than  long,  subhexagonal,  its  surface  moderately  concave  or  flattish; 
teeth  in  each  jaw  largely  coalescent  in  adult,  their  tips  more  or  less  separate  in  young,  the  edge,  espe- 
cially of  lower  jaw,  remaining  uneven;  median  suture  in  each  jaw  present,  but  not  well  defined;  1  to  4 
radiating  canines  sometimes  present  on  each  side  of  upper  jaw  above  its  cutting  edge;  gill-membranes 
broadly  united  to  isthmus;  dorsal  spines  pungent;  upper  lip  double  for  its  entire  length;  lower  jaw 
projecting  beyond  upper;  lateral  line  not  interrupted,  passing  gradually  from  its  row  of  scales  posteriorly 
to  the  series  next  below  it;  tubes  of  lateral  line  much  branched;  scales  about  head  large,  those  on  cheek 
in  a  single  row,  those  on  median  line  in  front  of  dorsal  3  or  4  in  number. 

Species  of  rather  small  size,  most  of  them  American;  some  of  them  showily  colored. 

Sparisoma: 

a.  Upper  jaw  with  one  or  more  canines  above  its  cutting  edge  (these  occasionally  obsolete  on  one  or  both  sides) ;  col- 

oration often  brilliant. 

b.  Caudal  truncate  or  slightly  rounded,  angles  not  acute, 
r.  Poflterior  canines  2  to  4  on  each  side. 

d.  Caudal  fln  with  more  or  less  of  black  on  posterior  margin,  yellowish  at  base.  Canines  strong,  4  (rarely  3)  on  each 
side rystrodon,  189 

dd.  Caudal  fin  without  black  in  adult;  1  or  2  more  or  less  distinct  whitish  bars  across  chin. 

r.  Canines  3  or  4  on  each  side,  radiating  horizontally;  axil  with  little  or  no  blue,  but  with  a  dusky  blotch  partly 

hidden  by  fin;  front  steeper  and  less  curved  than  in  S.  hoplomystax;  body  and  fins  mottled,  but  much  less  so 

than  in  S,  hoplomystax. 

/.  Conines  3  on  each  side;  pores  of  lateral  line  with  but  2  branches;  sides  of  head  much  dotted  with  black;  caudal 

barred cUomatiutn 

J/.  Canines  4  on  each  side;  tubes  of  lateral  line  much  branched;  a  distinct  narrow  streak  of  blue  downward  and  for- 
ward from  eye;  caudal  nearly  plain  dusky-olive;  anal  mottled radians 

ee.  Canines  2  or  3  on  each  side;  axillary  region  extensively  deep-blue  in  life,  this  forming  a  large  blotch  around  and 
on  base  of  pectoral;  a  curved  series  of  small  white  specks  around  the  blue  on  base  of  pectoral;  fins  all  mottled, 
anal  with  3  darker  areas;  body  with  3  faint  pale  lengthwise  streaks,  more  or  less  obscure,  2  of  these  bounding 
a  more  or  leas  Interrupted  dusky  band  from  eye  to  base  of  caudal Aoptomys^aa;,  190 

ct.  Posterior  canine  single  on  each  aide;  body  rather  stout nipAob^,  191 
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bb.  Caudal  fin  simply  lunate,  outer  rays  more  or  leas  exserted,  but  not  twice  as  long  as  inner  rays  and  much  shorter 

than  head;  canine  single  on  each  side  (rarely  obsolete  or  duplicated) . 
g.  Head  with  a  scarlet  stripe  from  iielow  eye  to  angle  of  mouth;  a  small  scarlet  streak  behind  eye;  color,  chiefly 
purplish  brown;  a  round  spot  of  yellow  and  black  behind  head,  just  below  lateral  line;  fins  chiefly  red;  angles 

of  caudal  black;  axillary  spot  obscure aurqfmiaium,  192 

ytj.  Head  without  scarlet  stripe. 

h.  Pectoral  very  long  and  sharp,  5  in  body;  body  brownish,  not  striped;  no  axillary  spot orybrachium 

hh.  Pectoral  moderate,  less  than  one-fifth  length, 
i.  Color,  dark  reddish-brown,  with  white  mottlings;  no  yellow  or  black  spot;  belly  abruptly  red;  fins  mostly  cherry 

red;  axillary  spot  obsolete;  body  rather  deep;  scales  large,  their  outlines  well  defined abildgcuirdi,  193 

ii.  Color,  brownish,  with  3  or  4  pale  longitudinal  streaks,  upper  running  to  a  faint  pale  blotch  on  back  of  tail 
between  2  dark-brown  blotches;  caudal  distinctly  pale-edged  behind  and  more  distinctly  barred  than  in  S. 
fiatfesccns:  spot  at  base  of  pectoral  brownish  and  very  faint;  about  4  small  dusky  blotches  along  ba«e  of  dorsal, 
last  one  most  distinct  at  base  of  last  ray;  caudal  with  many  crossbars  and  blotches;  snout  dusky;  chin  with 
lor 2  whitish  crossbars;  caudal  concave,  with  sharp  angles;  dorsal  and  anal  mottled  with  brown;  pectorals 

and  ventrals  plain ;  young  with  dark  opercular  blotch  and  dark  points  about  eye diglinHum 

bbb.  Caudal  fin  in  adult  deeply  forked,  upper  lobe  about  as  long  as  head  and  twice  or  more  length  of  inner  rays; 
caudal  fin  variegated. 
j.  Canines  4  to  6  on  each  side;  pores  of  lateral  line  excessively  branched,  each  with  several  (6  to  8)  much  divided 
branches.    Color,  bright  greenish-blue  (the  sides  sometimes  with  a  blue  band)';  caudal  lobes  blue,  middle  rays 

red;  dorsal  and  anal  red;  pectoral  yellowish,  axillary  spot  large,  black,  edged  with  red ehrysuptrmm,  194 

jj.  Canines  1  or  2  on  each  side;  upper  and  lower  caudal  lobes  greenish. 

it.  Opercle  without  black-and-yellow  spot;  pores  of  lateral  line  each  with  4  or  5  nearly  simple  branches lorito,  196 

kk.  Opercle  with  an  inky-black  spot,  in  front  of  which  is  a  golden  spot;  no  spot  at  base  of  pectoral viride^  196 

EUSCARUS: 

aa.  Upper  jaw  never  with  posterior  lateral  canines;  colors  dull,  usually  mottled  brown  or  greenish. 

I.  Caudal  slightly  rounded,  angles  not  produced. 

m.  Scales  of  lateral  line  and  some  on  nape  and  opercle  black;  dorsal  spines  stout;  olive,  vertical  fins  edged  with 
violet;  axil  violet strigtUum 

U.  Caudle  lunate,  or  truncate  with  sharp  angles  (rounded  in  very  young). 

n.  Caudal  fin  distinctly  barred  with  irregular  brown  spots  and  markings. 

o.  Body  without  distinct  pale  longitudinal  streaks  above;  caudal  not  evidently  pale-edged;  spot  on  base  of  pectoral 
blackish  and  distinct;  no  evident  pale  or  dark  blotches  on  back  of  tail. 

p.  Caudal  lunate  or  subtruncate  in  adult,  rounded  in  young.  General  color  olivaceous  or  reddish-brown,  clouded, 
and  washed  with  cherry-red;  lower  fins  mostly  red;  pectoral  light-orange;  chin  pale,  with  whitish  cross- 
band jUxoetcens^  197 

pp.  Caudal  truncate,  not  at  all  lunate  in  adult,  angles  very  slightly  produced. 

q.  CoXoT  olivaceous  or  bluish-green,  a  whitish  streak  below  mouth;  a  dark  axillary  spot  usually  present;  a  whitish 

band  on  caudal;  fins  dotted rubripinne,  198 

nn.  Caudal  fin  not  crossbarred. 

r.  Axillary  spot  black,  very  distinct;  outer  rays  of  caudal  considerably  produced,  length  of  exserted  part  one-third  to 
one-half  that  of  head. 

8.  Caudal  red,  its  outer  rays  green;  axillary  spot  very  distinct;  body  olivaceous,  nearly  plain-reddish  below;  some 
greenish-blue  on  head;  a  faint  greenish  streak  running  backward  from  angle  of  mouth hmchiale,  199 

8».  Caudal  violaceous,  its  outer  rays  one-half  head;  a  dark  spot  at  base  of  pectoral;  color  dusky-red,  scales  of  back  and 
sides  with  red  spots maschalcgpilos 

rr.  Axillary  spot  faint  or  wanting;  coloration  uniform  dark  purplish-violet:  3  large  scales  on  cheek;  dorsal  spines  rather 
slender,  but  pungent;  caudal  emarginate;  tubes  of  each  scale  of  lateral  line  much  ramified  and  extending^  over 
whole  scale;  teeth  of  moderate  size,  verj' distinct  on  edges  of  jaws frondosum 

189.  Sparisoxna  xystrodon  Jordan  &  Swain.    Loro;  Parrot-fish, 

Head  3.2;  depth  3;  eye  5;  snout  2.75;  interorbital  width  3.8;  preorbital  3.2;  scales  1-25-5;  D.  ix,  10; 
A.  11;  pectoral  1.5;  ventral  1.9;  middle  caudal  rays  1.75.  Body  oblong  wedge-shaped,  heavy  forward; 
proBle  in  a  regular  curve  from  snout  to  dorsal  fin;  upper  jaw  with  3  or  4  exserted  canines  on  each  side 
above  cutting  eilge,  largest  in  front  of  angle  of  mouth  curved  outward  and  backward,  one  next  in 
front  less  curved,  directed  downward  and  slightly  forward  (sometimes  backwanl),  the  pair  at  median 
suture  small;  upper  lip  covering  most  of  upjier  jaw.  Scales  large  and  thin,  a  row  of  five  on  cheek;  4 
scales  in  front  of  origin  of  dorsal  fin;  dorsal  low,  spines  pungent,  longest  shorter  than  snout,  rays 
longer,  al)out  2  in  head;  anal  similar  to  soft  dorsal  but  lower;  caudal  slightly  convex  when  spread, 
outer  rays  slightly  shorter  than  middle  ones;  j)ectoral  broad,  reaching  a  little  past  tips  of  ventrals; 
ventrals  short,  not  reaching  anus. 

Color  in  life:  Bright  olive-green  al)ove,  paler  below,  the  upper  parts  very  much  mottled, 
speckled  with  white  and  marbled  with  coppery-re<l;  head  similarly  green,  dotted  with  whitish 
above;  a  narrow  ring  of  bright  blue  l>elow  eye,  interrupted  above;  a  narrow  blue  stripe  from  eye  to 
angle  of  mouth;  a  blue  spot  behind  eye;  blue  and  coppery  markings  on  opercle;  lower  part  of  head 
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light  yellow,  a  blue  band  around  margin  of  lower  jaw;  axil  and  a  spot  at  base  of  pectoral  in  front 
above  deep  blue-black;  dorsal  orange  flesh-color,  the  tip  paler;  caudal  yellowish  at  the  base,  pa'ler 
beyond,  its  posterior  portion  more  or  less  black,  a  few  whitish  dots  near  base;  anal  light  blue  and 
reddish,  the  tip  dusky;  ventrals  pale;  pectoral  light-yellowish;  lining  of  opercle  blackish;  jaws  imle. 
Solne  specimens  are  pearly-bluish  rather  than  green  above,  livid  below,  blue  on  head  paler,  and  the 
red  of  a  light- yellowish  carmine.  Some  highly  colored  specimens  are  greener,  with  belly  bright  yellow, 
brightest  at  throat;  anal  and  caudal  chiefly  jet-black.     (Jordan  &  Evemiann,  Key  West  specimens. ) 

Color  in  alcohol:  Dark  olive  or  grayish  above,  with  slight  green  shade;  lower  parts  paler;  snout 
paler;  blue  line  around  eye  and  from  eye  to  angle  of  mouth  persistent;  blue  at  base  of  pectoral  usually 
changing  to  black;  dorsal,  anal,  and  caudal  mottled;  edge  of  anal  and  tip  of  caudal  usually  blackish. 

This  species  can  best  be  distinguished  from  S.  hoplomyslax  and  related  species  by  the  blue  line 
about  eye  and  from  eye  to  snout,  the  dark  edge  of  caudal  tin,  and  the  presence  of  2  or  3  canines  on 
each  side  of  upper  jaw.  It  is  found  in  the  West  Indies  and  north  to  Key  West,  where  it  is  very 
common  in  Fucus  and  eelgrass,  along  with  S.  hoplomyslax.  Length  4  to  7  inches.  It  is  very  common 
about  Porto  Rico,  our  collection  containing  specimens  from  San  Juan,  Aguadilla,  Mayaguez,  Puerto 
Real,  Ensenada  del  Boqueron,  Guanica,  Ponce,  Arroyo,  Hucares,  Fajardo,  Culebra,  Isabel  Segunda, 
and  San  Geronimo.     It  was  especially  abundant  at  Ponce  and  Mayaguez. 

Spariioma  xystrodon  Jordan  &  Swain,  Proc.  U.  S.  N.  M.  1884  (July  1, 1884),  99,  Key  West,  Fla.;  Jordan  A  Evermaun,  1.  c, 
II,  1630, 1898. 


Fig.  67. —Si)arutoTna  huplomystax. 
190.  Sparisoma  lioplomystax  (Co|>e). 

Head  3;  depth  2.8;  eye  3.5;  snout  2.8;  interorbital3.7;  preorbital  5.4;  D.  ix,  10;  A.  ii,  9;  pectoral 
1.5;  ventral  1.8;  caudal  1.5;  scales  lJ-25-5.  Body  deep,  the  back  considerably  elevated;  one  strong 
postenor  canine  on  each  side  of  upper  jaw,  directed  slightly  backward,  often  a  second  canine  in  front 
of  this  and  a  small  one  directed  downward  on  each  side  of  front  of  upper  jaw  above  the  cutting  edge 
and  close  to  the  median  suture,  these  not  evident  in  our  specimen;  caudal  rounded- 
Color  in  spirits:  Grayish  and  olivaceous,  caudal  dark,  with  a  few  white  mottlings  and  a  narrow 
pale  edge,  the  large  scales  at  its  base  pale;  dorsal  and  anal  mottled  with  dark;  side  with  about  three 
longitudinal  series  of  white  spots  smaller  than  pupil,  one  on  row  of  scales  above  lateral  line,  another 
on  row  immediately  below  it,  and  the  third  two  rows  lower;  about  six  six)ts  in  each  row;  some  fainter 
and  irregular  white  spots  on  side  l)elow. 

This  species  ranges  from  Bahia  through  the  West  Indies  north  to  Key  W^est  and  Cape  Florida;  it  has 
been  recorded  from  Key  West,  St.  Martins,  and  St.  Lucia,  but  is  apparently  not  common  in  Porto  Rico. 
The  collection  contains  but  one  individual,  2.75  inches  long,  from  Mayaguez,  of  this  type  of  coloration, 
and  it  seems  to  be  identical  with  si>ecimens  identified  as  Scarus  radians  and  Sparisoma  cyanolaie  in  the 
U.  S.  National  Museum. 
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lA^mis  radiant  Clastelnau.  Anim.  Nouv., etc.,  Am^rique  du  Sud, 29, 1855;  not  Scarus  radians  Cuvler  &  Valenciennes. 
Scarus  radians  GCknther,  Cat.,  FV, 211;  Jordan  &  Gilbert,  Synopsis,  906, 1883;  not  of  Cuvier  &  Valenciennes. 
Scants  hopUmystax  Cope,  Trans.  Am.  Philo.  Soc.  1869, 462,  St.  Martins. 
Sparis(ma  q/anolene  Jordan  &  Swain,  Proc.  U.  S.  N.  M.  1884, 98,  Key  West. 
SjMrisoma  hoplomystax,  Jordan  &  Evermann,  1.  c,  1632, 1898. 

191.  Sparisoxna  niphobles  Jordan  &  Bollman.     Loro;  Parrot-fish, 

Head  3;  depth  2.67;  eye  4.25;  snout  3;  D.  ix,  10;  A.  ii,  9;  scales  1-25-5.  Body  short  and  stout; 
snout  short,  obtuse;  dorsal  outline  gently  and  regularly  arched  from  tip  of  snout  to  origin  of  dorsal, 
thence  in  a  regular  descent  to  caudal  peduncle;  ventral  outline  less  arched;  a  minute  canine  directed 
downward  on  front  of  upper  jaw  on  each  side  close  to  median  suture,  and  a  larger,  stronger  lateral  one, 
directed  backward;  lower  jaw  somewhat  projecting,  teeth  coalesced  except  at  tips;  upper  lip  double 
for  ita  entire  length,  covering  most  of  upper  jaw;  cheek  with  one  row  of  5  large  scales;  lateral  line 
complete,  dropping  from  second  to  third  row  of  scales  under  last  dorsal  rays,  the  tubes  each  with  3  to 
5  branches;  4  scales  on  median  line  before  dorsal.  Origin  of  dorsal  above  base  of  pec^toral,  spines 
pungent,  about  equal  to  snout  in  length,  rays  a  little  longer;  caudal  slightly  rounded,  outer  rays  about 
2  in  head;  anal  similar  to  soft  dorsal,  its  origin  about  under  first  dorsal  ray;  pectoral  broad  and  short, 
about  ei^ual  to  snout  and  eye;  ventral  short,  equal  to  snout  and  half  eye. 

Color  in  alcohol:  Dirty  gray,  body  mottled  and  speckled  with  whitish;  an  obscure  whitish  line, 
often  not  evident,  from  eye  along  lateral  line  to  caudal,  and  a  plainer,  better-defined  one  from  base 
of  j»udal  to  opercular  flap,  where  it  connects  with  a  similar  line  from  eye  across  opercle;  in  some 
specimens  lower  half  of  body  abruptly  paler,  the  dividing  line  running  from  lower  edge  of  eye  to 
the  middle  of  caudal;  base  of  pectoral  and  axil  black,  probably  greenish  in  life;  lower  parts  of  side 
usually  with  more  numerous  white  specks;  under  parts  of  the  body  paler;  tip  of  lower  jaw  brown, 
followed  by  a  white  band,  then  another  brow^n  one,  behind  which  is  a  series  of  6  large  white  spote, 
middle  ones  largest,  these  spots  sometimes  confluent;  subopercle  and  breast  blotched  with  brown  on 
bases  of  scales;  dorsal  with  about  4  faint  dark  bars;  anal  similarly  marked;  caudal  mottled,  a  pale 
line  at  tip.     In  life,  grayish  with  washings  of  greenish  and  reddish;  base  of  pectoral  green. 

This  species  is  known  only  from  the  Bahamas,  Cape  Florida,  Key  West,  and  Porto  Rico.  It  is 
quite  abundant  about  Porto  Rico,  where  numerous  specimens  were  obtained  from  San  Geroninio, 
Aguadilla,  Mayaguez,  Ensenada  del  Boqueron,  Ponce,  Hucares,  and  Fajardo.  It  was  abundant  at  each 
of  these  places.  Length  5  or  6  inches  or  less.  Like  most  other  species  of  this  genus  this  fish  frequents 
the  patches  of  alga?  in  shallow  water.  From  S.  lioplomyMax  (Cope),  which  it  closely  resembles,  it  may 
best  be  distinguishe<l  by  the  presence  of  but  a  single  lateral  canine  and  the  numerous  small  white 
specks,  which  are  diagnostic. 

Sparisoma  niphobles  Jordan  &  Bollman,  Proc.  U.  8.  N.  M.  1888  (Sept.  20),  551,  Green  Turtle  Cay,  Bahamas;  Jordan  <& 
Evermann,  1.  c,  II,  1633,1898. 

192.  Sparisoma  aurofrenatum  (Cuvier  &  Valenciennes). 

Head  3.1;  depth  3.1;  eye  5;  snout  2.6;  in terorbital  4.5;  preorbital  4.6;  D.  ix,  10;  A.  ii,  9;  pectoral 
1.4;  ventral  1.7;  caudal  1.5;  scales  1^-25-5.  One  posterior  canine  (obsolete  or  broken  on  right  side 
in  our  specimen);  caudal  fin  lunate,  upper  lobe  very  slightly  longer  than  lower. 

Color  in  life:  Whitish  green  above,  slightly  rosy  on  side,  greenish  below;  an  orange  splotch 
bordered  at  upper  anterior  edge  by  a  black  blotch  just  below  lateral  line  under  third  dorsal  spine;  eye 
re<l;  a  brick-red  bar  from  mouth  under  eye  to  opercle,  above  this  2  small  oblong  spots  of  same;  rest 
of  head  bluish,  teeth  white,  dorsal  pale  yellowish-red;  anal  rich  red  with  bluish  border;  caudal  olive  at 
base,  then  a  broad,  rich  blood-red  bar  or  cresc^ent,  then  a  pale,  whitish  terminal  crescent;  outer  rays 
clear  red,  tips  of  fin  black;  i)ectoral  very  pale-rosy,  the  anterior  ray  dar)t;  ventral  i>ale-ro8y,  a  blue 
blotch  at  l)a8e  of  pectoral.  In  spirits,  dark  alx>ve,  pale  green  on  sides  and  below;  a  pale-yellow  stripe 
from  angle  of  mouth  to  below  posterior  margin  of  eye,  bordered  below  by  black;  a  short,  narrow  bar  of 
same  color  behind  eye;  a  distinct  black  blotch  on  fourth  and  fifth  scales  of  lateral  line,  and  a  much 
larger  blotch  of  yellow  below  the  black;  upper  ray  and  base  of  pectoral  dark,  front  of  base  black;  anal 
with  a  dark  line  at  ba.se  and  a  dark  edge;  angles  of  caudal  inky-black,  blotch  on  lower  lobe  the  larger. 
Easily  recognizable,  even  in  spirits,  by  the  characteristic  persistent  markings. 

A  West  Indian  species,  known  from  Havana,  Sombrero  Key,  Santo  Domingo,  Jamaica,  Porto  Rico, 
St.  Thomas,  and  St.  Lucia.    One  specimen,  7.5  inches  long,  obtained  by  us  at  Arroyo. 
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Scarug  auro/renatus  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  XTV,  191, 1889,  Santo  Domingo. 
Searuti  mi-neofrenalus  Poey,  Memoriae,  II,  279, 1860,  Cuba. 
bparUoma  aurqfrenalum,  Jordan  &  Evennann,  1.  c,  1634, 1898. 

193.  Sparisoma  abildgaardi  (Bloch).     ''Loro  Colorado^*;  Red  Parrot-fish. 

(Platb  80.) 

Head  3;  depth  2.7;  eye  6.4;  snout  2.1;  interorbital  4.5;  preorbital  3.4;  D.  ix,  10;  A.  ii,9;  pectoral 
1.3;  ventral  1.6;  caudal  1.3;  scales  2-25-5.  Dorsal  and  ventral  outlines  of  body  alike,  snout  without 
fleshy  hump;  caudal  fin  lunate,  lobes  equal;  a  single  canine  on  each  side  of  upper  jaw  above  cutting 
edge  (in  one  small  specimen  2  on  right  side). 

Color  in  life:  Fins  and  lower  parts  below  a  line  from  tip  of  under  jaw  to  base  of  caudal  under  the 
end  of  lateral  line,  red,  edges  of  scales  paler;  body  above  grayish,  edges  of  scales  black,  bases  of  those 
below  lateral  line  rosy;  brownish-red  wavy  stripes  radiating  from  eye  below;  oblique  pale-blue  stripes 
on  dorsal,  tips  of  row  of  smaller  scales  at  base  of  anal  blue,  and  3  blotches  on  upper  and  3  on  lower  ray 
of  i-audal;  a  few  scales  at  base  of  caudal  with  pale  yellow;  iris  yellow,  pupil  bordered  narrowly  with 
red;  membranous  edge  of  opercle  black. 

This  gorgeously  colored  parrot-fish  is  generally  common  from  Cuba  south  to  Brazil  and  has  been 
recorded  also  from  Martinique,  Jamaica,  Santo  Domingo,  and  Havana.  The  collection  from  Porto  Rico 
contains  2  specimens,  11  and  12.5  inches  long,  respectively,  from  Arroyo,  where  many  others  were 
seen.    While  it  waa  not  noticed  elsewhere  it  is  probably  not  rare  about  the  island. 

Vicja,  Parra,  Deecr.  Dif.  Piezas,  Hist.  Nat.,  68,  pi.  28,  fig.  2, 1787,  Cuba. 

Scarus  abildgaardi  Bloch,  Ichth.,  pi.  259, 1791,  America;  from  a  specimen  sent  by  Professor  Abildgaard. 

Scarus  coccineut  Bloch  &  Schneider,  Syst.  Ichth.,  289, 1801,  Cuba;  after  Parra. 

Srariu  aureoruber  Lac^pMe,  Hist.  Nat.  Poiss.,  IV,  65, 163, 1803,  Martinique;  on  a  drawing  by  Plumier. 

Scams  amplus  Ranzani,  Nov.  Comm.  Ac.  Sci.  Inst.  Bonon.,  324,  taf.  5,  pi.  25, 1842,  Brazil  (fide  Quichenol;  not  seen  by  us). 

Scanis  erythrinoides  Guichenot,  Scarides  Mus.  Paris,  10, 1865,  Santo  Domingo. 

Scanu  ojrybrachius  Poey,  Synopsis,  342,  1868,  Cuba. 

Spariwma  abildgaardi^  Jordan  &  Eyermann,  1.  c,  1635, 1898. 

194.  Sparisoma  chrysoptenun  (Bloch  &  Schneider). 
''Laro  Verde'';  ''Cotoro  Verd^';  Vieja;  Blue  Parrot-fish. 

Head  3.1;  depth  3;  eye  5.8;  snout  2.1;  interorbital  5.5;  preorbital  3.2;  D.  ix,  10;  A.  ii,  9; 
pectoral  1.5;  ventral  1.9;  caudal  1.2;  scales  lJ-25-5.  Dorsal  and  ventral  outlines  nearly  alike,  dorsal 
eomewhat  more  strongly  arched;  4  to  6  strong  canines  on  each  side  of  upper  jaw,  those  behind  usually 
pointing  outward  or  backward,  those  in  front  forward,  sometimes  one  or  two  small  ones  at  suture; 
pores  of  lateral  line  much  branched,  more  so  than  in  any  other  known  Porto  Rican  species;  caudal 
deeply  lunate,  outer  rays  much  produced,  upper  lobe  the  longer,  twice  length  of  middle  rays.  Known 
from  the  other  species  by  the  canines,  produced  rays  of  the  caudal,  and  the  blue  color. 

()olor  in  life:  Rich  greenish-blue  or  bluish-green  above;  edges  of  scales  greener,  their  bases  darker; 
under  parts  rich  blue;  head  greenish-blue,  somewhat  mottled;  lower  jaw  and  breast  sky-blue;  dorsal 
pale  rose;  anal  pale  blue  at  base,  then  broadly  pale  brick-red,  then  a  very  narrow  pale-blue  border; 
caudal  reddish  at  base,  blue  on  outer  rays  extending  to  tips;  abaft  the  red  a  pale  crescent,  then  a 
broad  blood-red  one,  and  last  a  narrow  bluish-green  border;  pectoral  pale  lemon,  a  black  splotch  at 
baee  above;  ventral  pale-greenish. 

In  spirits,  body  nearly  everywhere  a  faded-blue,  brighter  on  head  and  under  pectoral;  dorsal 
and  pectoral  pale;  ventral  chiefly  pale,  with  traces  of  blue;  anal  soiled-grayish;  middle  of  caudal  pale, 
its  edge  dark,  outer  rays  greenish;  a  black  blotch  on  base  of  pectoral  above. 

This  species  is  generally  common  from  the  West  Indies  to  Brazil,  and  is  known  from  Havana. 
Santo  Domingo,  Jamaica,  Porto  Rico,  Martinique,  St.  Thomas,  St.  Croix,  St.  Kitts,  Guadeloupe,  and  Bahia. 
It  reaches  a  good  size  and  is  of  some  value  as  a  food-fish.  Two  fine  specimens,  each  a  foot  long,  were 
obtained  from  Arroyo  and  Isabel  Segunda,  and  others  were  seen  at  each  of  these  places  and  at  Culebra. 

\lfja,  Parra,  Descr.  Dif.  Piezas,  Hist.  Nat.,  58,  pi.  28,  fig.  4,  1787,  Cuba. 

Searus  chrysopterus  Bloch  <t  Schneider,  Syst.  Ichlh.,  286,  pi.  57, 1801,  American  seas. 

Scaru4  chloris  Bloch  &  Schneider,  Syst.  Ichth.,  289, 1801,  Cuba;  after  Parra. 

Scctnu  UUeralU  Poey,  Memorias,  II,  219,  1860,  Cuba. 

fScanis  spinidens  Guichenot,  Scarides,  15, 1865,  Bahla. 

^Htruoma  chrytopterum,  Jordan  <Sc  Evermaun,  1.  c,  1636, 1898. 
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195.  Sparisoma  lorito  Jordan  &  Swain.     ^^Iajto'^ ;  Parrot-fish. 

Head  3;  depth  2.9;  eye  5.3;  snout  2.3;  interorbital  5.2;  preorbital  3.5;  D.  ix,  10;  A.  ii,  9;  pecto- 
ral 1.5;  ventral  1.8;  caudal  1.3;  scales  lJ-25-5.  Back  mmlerately  elevated,  dorsal  outline  much  more 
strongly  arche<l  than  ventral;  eye  high  in  position;  one  posterior  canine  on  each  side  of  upper  jaw,  and 
one  or  more  small  ones  near  suture;  caudal  deeply  lunate,  upper  lol)e  very  slightly  the  longer. 

Color  in  spirits:  Uniform  greenish;  a  very  distinct  deep-black  blotch  on  base  of  upper  rays  of 
pectoral ;  outer  rays  of  caudal  darker  than  middle.  Much  resembling  S.  brachiale  in  spirits,  but  differing 
in  the  presence  of  canine  teeth. 

A  West  Indian  species,  known  from  Havana,  Haiti,  Jamaica,  Porto  Rico,  Sombrero,  and  Barbados. 
Two  specimens,  each  about  10  inches  long,  were  obtained  by  us — one  at  Puerto  Real,  the  other  at 
Arroyo — and  others  were  seen.     It  is  of  some  value  as  a  food-fish. 

Sparisoma  lorUo  Jordan  iSc  Swain,  Proc.  U.  S.  N.  M.  1884  (July  1),95,  Havana;  Jordan  Si  Evermann,  1.  c,  1637, 1898. 

196.  Sparisoma  viride  (Bonnaterre).     ^^Loro  Verde*  \'  *^Coloro**;  Dark-green  Parrot-fish. 

Head  3;  depth  2.6;  eye  7.5;  snout  2;  interorbital  4;  preorbital  3.1;  D.  ix,  10;  A.  ii,  9;  pectoral 
1.4;  ventral  1.7;  caudal  1.3;  scales  2-25-5.  Body  rather  deep,  back  elevated,  profile  nearly  straight 
from  snout  to  dorsal;  caudal  deeply  lunate,  outer  rays  considerably  produced,  upper  lobe  slightly  the 
longer;  2  canines  on  each  side  of  upper  jaw. 

Color  in  life:  Rich  bluish-green,  edges  of  scales  as  well  as  their  bases  brownish;  top  of  head  light 
clear  brown  down  to  level  of  pupil,  this  brown  patch  extending  from  occiput  to  near  tip  of  snout,  which 
is  green  with  a  narrow  brown  border;  a  narrow  brown  bar  backward  from  eye  to  humeral  region,  and 
a  similar  one  from  mouth  backward  to  opercle,  this  connecting  with  the  narrow  line  around  each  lip; 
space  above  this  rich  green,  below  paler  green ;  upper  edge  of  opercle  with  a  small  pale-lemon  spot,  below 
it  a  green  one,  then  rest  of  opercle  with  a  broad  reddish-orange  border;  subopercle  with  a  very  narrow 
orange  border;  caudal  peduncle  with  a  large  irregular  orange  blotch  covering  about  5  or  6  scales;  dorsal 
pale-reddish,  the  sheathing  scales  at  base  very  rich  green;  caudal  dark  green  at  base  and  on  outer  rays 
nearly  to  tips;  next  a  crescent  of  rich  orange,  the  horns  extending  to  tips;  lastly  a  broad  crescent  of 
paler  green  or  bluish  green;  anal  green  at  base,  then  a  broad  rich  orange  band,  then  a  broad  blue 
border;  pectoral  green  on  upper  and  lower  rays,  paler  between;  ventral  rich  blue-green  on  outer  ray, 
rest  pale-orange;  teeth  white,  with  slight  bluish  tinge. 

In  spirits:  Pale-greenish,  top  of  head  grayish-brown,  a  band  of  same  color  behind  eye;  side 
of  head  blue,  abruptly  demarcated  from  color  of  top  of  head;  a  pale  band  from  angle  of  mouth  across 
cheek,  then  narrowing  and  curving  upward  across  opercle;  lips  blue,  their  edges  pale;  membranous  edge 
of  opercle  pale,  a  bright-yellow  spot  above;  anal  with  blue  margin  and  l)ase,  pale  in  middle;  caudal  with 
blue  mai^n,  widening  on  middle  rays,  a  yellow  crescent-shaped  band  in  front  of  it,  rest  of  fin  greenish; 
pectoral  bluish  above  and  in  front,  pale-yellowish  below  and  behind;  scales  at  base  of  caudal  pale  yellow. 

A  West  Indian  species;  known  from  the  Bahamas,  Sombrero  Key,  Jamaica,  Porto  Rico,  St 
Thomas,  and  St.  Croix.  Obtained  by  us  at  Arroyo  and  Culebra,  where  it  is  probably  common.  It 
attains  a  length  of  2  feet  or  more  and,  though  used  for  food,  it  is  not  of  much  value. 

Plscit  viridis  bahamenris  (the  Parrot-fish),  Catesby,  Nat.  Hist.  Carolinaa,  etc.,  II,  29,  pi.  29, 1738,  Bahamas. 

Scarus  viridis  Bonnaterre,  Ene.  M^th.,  X,  96, 1788,  Bahamas;  after  Catesby. 

Scarus  caicfiby  Lac^pilKie,  Hist.  Nat.  Poias.,  IV,  16, 1803,  Bahamas;  after  Catesby. 

mcarus  catrthci  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  XIV,  183,  1839,  Bahamas. 

.Scantji  mcianolig  Bleekcr,  Ichth.  Notizen,  I-X,  4,  1862,  St.  Croix. 

Spari90ina  viride,  Jordan  &  Evermann,  1.  c,  1638, 1898. 

197.  Sparisoma  flavescens  (Bloch  &  Schneider).     Vieja  Colorada ;  Mud  Parrot-fish. 

Head  3.1;  depth  2.7;  eye  5.5;  snout  2.4;  interorbital  4;  preorbital  4;  D.  ix,  10;  A.  ii,  9;  scales 
1-25-5.  Body  rather  stout,  compressed,  heavy  forward;  profile  evenly  curved  from  tip  of  snout  to 
dorsal  fin,  then  in  a  long  regular  slope  to  caudal  peduncle;  mouth  normal,  gape  not  reaching  eye  by  a 
distance  greater  than  half  diameter  of  orbit;  jaws  pale,  lower  jaw  projecting;  no  canines;  upper  lip 
covering  all  of  upper  jaw;  scales  large  and  thin,  a  single  row  of  5  scales  on  cheek,  4  scales  before  origin 
of  dorsal;  tubes  of  lateral  line  dividing  into  4  or  5  branches,  covering  most  of  scale;  top  of  head  with 
numerous  small  papilhe,  forming  elevateil  lines  posteriorly  and  behind  eye;  origin  of  dorsal  over  base 
of  pectoral;  longest  dorsal  spine  about  2.5  in  head;  dorsal  rays  slightly  longer;  anal  similar  to  soft 


Digitized  by 


Google 


THE  FISHES  OF  PORTO  RICO.  241 

doreal;  pectoral  rather  long,  reaching  past  tips  of  ventrals,  rays  about  1.4  in  head;  ventrals  about  1.7 
in  head;  caudal  fin  usually  lunate,  lobes  pointed  and  projecting,  especially  in  adult;  in  the  young  the 
fin  is  sometiaies  merely  truncate,  never  rounded  as  in  S.  rabripimie. 

Color  of  adult  in  life:  Olivaceous,  clouded  with  light  and  dark,  and  usually  flushed  with  pinkish, 
especially  below,  edges  of  the  scales  more  yellow-olive;  scales  of  belly  and  lower  parts  light  orange- 
red  toward  their  bases,  giving  a  decidedly  reddish  cast;  dorsal  mottled  with  different  shades  of  olive; 
caudal  creamy,  mottled  and  barred  with  darker  orange,  markings  more  distinct  on  outer  edge;  ventrals 
and  anal  rich  cherry-red,  mottled  and  barred  with  brown;  pectoral  light  orange-red,  color  formed  by 
narrow  orange  cross-streaks  on  a  paler  ground;  a  light  band  across  lower  jaw,  which  is  otherwise 
brown;  a  dusky  or  black  blotch  at  base  of  pectoral;  blackish  blotches  sometimes  present  on  body  at 
base  of  soft  dorsal.  In  alcohol,  the  red  and  yellow  fade  and  become  pale  and  the  general  color  is 
brownish,  paler  below;  usually  a  dark  blotch  at  base  of  soft  dorsal  and  one  on  base  of  pectoral. 

S.  flavescens  is  close  to  S,  rubripinnef  from  which  it  can  be  distinguished  most  readily  by  the 
difference  in  shape  of  caudal  fin  and  its  lighter  coloration.  In  S.  ruhripinm  the  caudal  is  more  or  lees 
rounded,  while  in  S»  flavescens  it  is  lunate  or  truncate,  tips  of  lobes  always  being  pointed. 

The  range  of  this  species  extends  from  Biscayne  Bay  and  Key  West  southward  to  Rio  Janeiro. 
It  is  generally  conamon,  and  is  known  from  Cape  Florida,  Key  West,  Havana,  Bahamas,  Tortugas,  St. 
Thomas,  Jeremie,  Haiti,  Port  au  Prince,  Jamaica,  Porto  Rico,  St.  Lucia,  and  Rio  Janeiro.  It  is 
abundant  in  Porto  Rico.  The  collection  contains  specimens  from  the  following  localities:  San  Juan, 
Mayaguez,  Puerto  Real,  Guanica,  Ponce,  Ensenada  del  Boqueron,  Hucares,  Fajardo,  Isabel  Segunda, 
and  Culebra  Island.  It  rarely  exceeds  a  foot  in  length.  It  is  very  abundant  at  Key  West, 
swarming  everywhere  about  the  island  in  the  eelgrass.  At  Havana  it  is  apparently  equally  common, 
the  numbers  seen  in  the  market  exceeding  that  of  all  other  species  of  the  genus  combined.  Its  flesh, 
although  not  unpleasant  in  flavor,  is  soft  and  rather  poor.  In  the  Havana  market  it  is  usually  called 
Yxfja  ColoracUiy  but  the  species  of  this  group  are  seldom  distinguished  by  the  fishermen. 

Vitja,  Parra,  Descr.  Piezas  Dif.  Hist.  Nat.,  69,  pi.  28.  fig.  4,  1787,  Cuba. 
Scanut  fiav€9C€tis  Bloch  &  Schneider,  Syst.  Ichth.,  290, 1801,  Cuba;  after  Parra. 
ScQTVM  sqiicUidtu  Poey,  Memorias,  II.  218.  1860,  Cuba, 
Spari9onm  flaveacais,  Jordan  &  Evermann,  1.  c,  1640, 1898. 

198.  Sparisoma  rubripinne  (Cuvier  &  Valenciennes).     Vieja;  Loro;  Parroi-fish. 

Head  3.3;  depth  2.9;  eye  5.5;  snout  2.5;  interorbital  3.7;  preorbital  4;  D.  ix,  10;  A.  ii,  9;  scales 
1-2&75.  Body  stout,  compressed;  head  large,  somewhat  rugose  in  the  adult;  mouth  small,  gape  not 
reaching  vertical  of  eye  by  a  distance  equal  to  half  of  its  diameter;  lower  jaw  projecting;  no  canines; 
raborbital  with  venules;  pores  of  lateral  line  with  3  or  4  branches;  4  scales  in  front  of  dorsal.  Fins 
moderate;  dorsal  spines  pungent,  longest  about  equal  to  snout;  dorsal  rays  a  little  longer,  about  equal  to 
those  of  anal;  pectoral  h'jug,  1.3  in  head;  ventral  shorter,  about  1.9  in  head;  caudal  truncate  in  adult, 
usually  rounded  in  young,  never  lunate  as  in  S.  flavescens^  outer  rays  about  equal  to  snout  and  eye. 

Color  in  life  (a  specimen  9  inches  long):  Head  and  side  dirty  mottled-brown;  3  brown  bars  on 
lower  jaw;  fins  all  mottled-brown  and  yellowish;  belly  white.  Another  specimen,  4  inches  long,  from 
8an  Juan,  had  the  sides  bluish-olivaceous;  edges  of  scales  darkest;  white  on  belly;  side  of  head  with 
2  irregular  brownish  bars;  tip  of  lower  jaw  brownish,  followed  by  a  white  stripe,  then  a  broad  brown 
bar  followed  by  white;  dorsal  pale,  mottled  with  brown,  especially  near  base;  caudal  cro88e<l  by 
alternating  bars  of  brown  and  paler;  irregular  brown  blotches  at  base  of  caudal ;  anal  rosy,  blotched 
with  brown;  pectoral  pale;  ventrals  pale-rosy,  inner  rays  white;  jaws  white.  Another  specimen,  4 
inches  long,  from  Aguadilla,  was  described  as  grayish,  paler  below;  chin  with  2  broad  brown  bands; 
4  black  blotches  on  back,  first  on  and  at  base  of  first  dorsal  spine,  second  on  base  of  sixth  and  seventh 
rays,  third  on  about  eleventh  and  twelfth  rays,  and  fourth  on  last  ray  but  one,  all  these  extending 
somewhat  on  sides;  iris  green,  rest  of  eye  silvery  and  brownish;  dorsal  and  anal  fins  mottled  reddish- 
brown;  caudal  brown,  with  2  or  3  irregular  cross-series  of  pale  spots;  ventrals  reddish;  pectoral  pale. 
In  alcohol,  general  color  grayish-brown,  paler  below;  head  brown;  chin  with  2  or  3  broad  brown  bands 
separated  by  white  ones;  base  of  pectoral  dark;  a  dark  blotch  on  body  at  edge  of  opercle;  4  rather 
digtmctdark  blotches  on  back  extending  upon  dorsal  fin,  which  is  mottled  with  dark  and  light;  caudal 
<iark,  with  2  irregular  cross-rows  of  white  spots,  more  or  less  confluent  in  anterior  row;  extreme  tip 
of  tail  wiUi  a  pale  border;  anal  barred  and  mottled  like  dorsal;  pectoral  and  ventral  pale;  jaws  pale. 

F.  C.  B.  1900-16 
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A  West  Indian  species  (length  6  to  9  inches)  closely  resembling  S.  flavescenSj  from  which  it  can 
best  be  distinguished  by  its  rounded  (or  rarely  truncate)  caudal,  and  absence  of  whitish  or  snowy 
blotches  on  sides.  It  is  known  from  Santo  Domingo,  Porto  Rico,  Jamaica,  and  Martinique.  It  is 
common  a)>out  Porto  Rico,  the  collection  containing  specimens  from  San  Juan,  Aguadilla,  Mayaguez, 
Ensenada  del  Boqueron,  Puerto  Real,  Guanica,  Ponce,  Arroyo,  Hucares,  and  Fajardo. 

Scarus  rttbripinnia  Cuvier  A  Valenciennes,  Hist.  Nat.  Poiss.,  XIV,  199,  1839.  Santo  Domini^o. 

Scarus  virais  Cuv.  &  Val.,  Hist.  Nat.  PoisH..  XIV,  '203, 1839,  Porto  Rico  (OoU.  Pl^),  and  Martinique  (Coll.  Achard). 

Scarus  circumiuAatus  Poey,  Memoria.s,  11,  423,  1861,  Havana. 

Scarm  truncalus  Poey,  Synopsis,  339, 180H,  Havana;  Poey,  Fauna  Puerto-Rlquefia,  336,  1881;  Stahl,  1.  c,  78  and  164, 1883. 

1  Scarus  emarginatum  Poey,  Synopsis,  340,  1868,  Havana. 

Spari8oma  rtibripinne,  Jordan  &  Evermann,  1.  c,  1640, 1898. 

199.  Sparisoma  brachiale  (Poey). 

Head  3.2;  depth  3.1;  eye  5.6;  snout  2.2;  interorbital  5.3;  preorbital  3.4;  D.  ix,  10;  A.  ii,  9; 
pectoral  1.4;  ventral  1.7;  caudal  1.3;  scales  1^-25-5.  Body  elongate,  back  moderately  elevated,  dorsal 
and  ventral  outlines  much  alike;  eye  about  midway  between  tip  of  snout  and  end  of  opert;le,  very 
high  in  position;  no  canines;  outer  rays  of  caudal  considerably  produced,  making  fin  rather  strongly 
lunate,  middle  part  truncate  or  slightly  convex;  lateral  line  interrupted  near  end  of  dorsal,  beginning 
again  on  row  l)elow,  the  two  ends  usually  overlapping. 

Color  in  life:  Rich  red  above,  paler  below,  edges  of  scales  white;  fins  all  rosy-red;  teeth  whit«. 
In  spirits,  very  pale  greenish,  dark  olive  in  one  specimen;  in  some  cases  with  rosy  flushes  on  side;  a 
large  jet-black  spot  at  base  of  upper  rays  <  t*  pectoral,  not  extending  into  axil ;  no  other  distinct  markings. 
A  West  Indian  species  known  only  from  Cuba,  Jamaica,  and  Porto  Rico.  Seen  by  us  at  Aguadilla, 
Arroyo,  and  Isabel  Segunda,  where  specimens  9  to  12.5  inches  long  were  obtained;  also  collected  by 
Mr.  Gray  at  San  Geronimo. 

Scarus  brachialU  Poey,  Memorias,  II,  345, 1861,  Cuba. 

Scarus  humcralis  Poey,  Memorias,  ll,  422,  1861,  Havana;  ba.sed  on  an  old  drawing;  a  black  axillary  spot,  sown  with 

white  points. 
Sparisoma  brachiale,  Jordan  &  Evermann,  I.e.,  1641,  1898. 

Genus  110.  8CABTJ8  Forsk&l.     Loros;  Parrot-fishet. 

Lower  pharyngeals  spoon-shaped,  ovate-oblong,  transversely  concave;  teeth  in  each  jaw  fully 
coalescent,  appearing  as  tessellations  on  the  surface;  jaws  with  distinct  median  sutures;  edges  of  jaw 
even,  teeth  whitish  or  rosy  in  color,  never  green.  Upper  pharyngeals  each  with  2  rows  of  teeth;  gill- 
membranes  scarcely  uniteil  to  the  narrow  isthmus,  across  which  they  form  a  broad  fold;  dorsal 
spines  flexible,  scarcely  different  from  soft  rays;  upper  lip  laterally  double,  interior  fold  becoming 
very  narrow  or  obsolete  mesially;  lower  jaw  included  in  the  closed  mouth;  lateral  line  interrupted 
posteriorly,  commencing  again  on  next  series  of  scales  below;  tubes  of  lateral  line  scarcely  branched; 
scales  on  cheek  in  2  to  4  rows;  scales  in  front  of  dorsal  on  median  line  6  to  8.  D.  ix,  10;  A.  ii,  9  in 
all  species;  scales  2i-24-6.     Body  robust. 

SCABUS: 

a.  Upper  jaw  with  from  1  to  4  posterior  canines. 

b.  Cheek  with  2  or  3  rows  of  scales. 

c.  Head  with  a  longitudinal  band;  a  yellow  longitudinal  stripe  on  body;  outer  rays  of  caudal  not  colored  like  inner; 

caudal  subtruncate. 

d.  Outer  rays  of  caudal  blackish  or  greenish,  darker  than  median  rays. 

€.  Yellow  stripe  above  pectoral  about  on  a  level  with  eye;  outer  rays  of  caudal  deep  greenish-blue;  upper  jaw  with  1 
posterior  canine  (rarely  duplicated);  2.5  rows  of  scales  on  cheek;  head  with  2  blulsh-grecn  stripes,  interspace 
reddish  or  yellow;  dorsal  and  anal  each  with  2  green  bands  and  1  orange  one,  anal  having  a  roundish  blue  spot 
on  membrane  between  every  2  rays.    General  color  bluish-green  mixed  with  orange puru^ulalus 

ee.  Yellow  stripe  above  pectoral,  mostly  below  level  of  eye;  outer  rays  of  caudal  blackish,  rest  of  caudal  green:  upper 
jaw  with  2  posterior  canines;  2  rows  of  scales  on  cheek,  upper  part  of  head  dark-green,  below  eye  bright 
yellowish-green,  with  bluish  markings  on  opercle;  dorsal  bright-green  at  base;  ventrals  pale;  base  of  pectoral 

with  a  blue-black  mark.    General  color  in  life,  bright-green;  darker  on  back,  paler  below boUmani 

d(i.  Outer  rays  of  caudal  orange,  lighter  than  median  rays,  its  edge  blackish;  yellow  stripe  above  pectoral,  below  level 
of  green  stripes  on  head,  which  are  nearly  horizontal;  upper  jaw  with  1  posterior  canine  (rarely  duplicated); 
2.5  rows  of  scales  on  cheek;  head  with  2  bluish-green  stripes,  interspaces  reddish  or  yellow;  dorsal  and  anal  each 
with  2  green  bands  and  1  orange  one,  the  latter  without  blue  spots;  basal  band  of  dorsal  not  broken  into  green 
spots.    General  color  bluish-green,  mixed  with  orange '.,.  tsenioptenu 

cc.  Head  without  longitudinal  bands;  posterior  canines  2  to  4. 
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/.  Caudal  truncate;  2  serieH  of  scales  on  cheek,  and  2  scales  on  lower  preopercular  limb;  canines  2  or  3  on  each  side. 

Color  uniform  violet-purple;  vertical  fins  very  dark aracanga 

Sf.  Caudal  fin  lunate,  the  outer  rays  more  or  less  produced;  cheek  with  2.5  or  3  rows  of  scales;  posterior  canines 
3  or  4;  color  (dried  skin)  plain  brownish,  caudal  in  one  specimen  darker,  or  paler  mesially,  its  border  and  angles 

dark •. trispino9Wi 

66.  Cheek  with  4  rows  of  scales;  angles  of  caudal  more  or  lew?  salient.  i 

g.  Color  dusky-olivaceoiLs,  some  scales  with  a  rosy  blotch  atba.se;  dorsal  etlged  with  dusky;  caudal  dark,  pale  at  base, 
and  with  pale  shades,  its  angles  little  produced;  opercle  with  blue  blotches;  canines  3;  snout  rather  acute; 

7  scales  before  dorsal cuzamilse 

gg.  Color,  dark  sky-blue;  jaws  with  bright  colors v^ula,  200 

ggg.  Color  brown,  with  2  brown  lateral  bands gHoUiodus 

aa.  Upper  jaw  without  canines;  2.5  series  of  scales  on  cheek. 

A.  Third  (partial)  row  of  scales  of  cheek  of  3  or  4  scales,  those  of  upper  row  little  larger  than  those  of  second  row. 

I*.  Caudal  slightly  rounded,  its  outer  rays  not  produced. 

j.  Side  of  body  with  2  broad,  dark  longitudinal  shades;  sides  of  belly  each  with  3  sharply  defined  lines,  each  on  a 
row  of  scales,  these  stripes  running  from  breast  to  beyond  front  of  ventrals  and  usually  becoming  faint  or 
even  obsolete  in  old  individuals. 

k.  Stripes  on  side  of  breast,  if  present,  whitish.  Color  dark  reddish-brown  above,  paler  below;  back  dark;  side  with 
2  dark  parallel  stripes  of  color  of  back,  separated  by  paler  interspaces,  upper  one  extending  backward  from 
eye;  snout  above  bluish-brown;  a  narrow  whitish  streak  running  from  head  along  middle  line  of  belly;  a  faint 
dark  spot  on  base  of  pectoral;  caudal  paje  omnge-red,  outer  rays  somewhat  barred  with  brown;  dorsal  orange, 
edged  with  bluish;  other  fins  nearly  plain croicensis,  201 

kk.  Stripes  on  side  of  breast,  if  present,  inky-blue.  Color  bright-green,  olivaceous  above,  paler  below,  lower  half  of 
body  becoming  posteriorly  more  and  more  yellow,  and  on  lower  half  of  caudal  peduncle  bright  light-yellow, 
this  color  being  brightest  above  front  of  anal;  longitudinal  shades  on  side  of  body  bright  crimson,  separated 
on  head  by  a  band  of  green;  no  spot  on  base  of  pectoral;  caudal  fin  green,  its  lower  half  yellow;  dorsal,  anal, 
and  pectoral  green,  at  least  at  base;  ventrals  yellow ex^crmanni 

jj.  Sides  of  body  without  distinct,  broad,  darker  stripes.  Color  brown;  no  bands  or  lines  upon  body  or  head:  dorsal 
spotted  with  violet  and  edged  above  and  below  with  yellow,  like  caudal;  caudal  without  spots;  yellow  line 
near  edge  and  another  along  base  of  dorsal flavomarginatus 

U.  Caudal  truncate,  its  points  slightly  salient;  side  with  a  broad  whitish  band aciUug 

hh.  Third  (partial)  row  of  scales  on  cheek  of  1  or  2  scales  only;  scales  of  upper  row  much  larger  than  those  of  second 
row;  caudal  subtruncate,  its  outer  rays  more  or  less  produced,  becoming  much  elongate  with  age;  adult  with 
a  fleshy  hump  above  snout. 

I.  Color  bright-blue,  young  more  or  less  shaded  with  reddish-browji;  fins  mostly  blue.    Size  large c«ruleus,202 

tt.  Color  dusky-olive;  a  pale-yellowish  streak  from  upper  part  of  eye  to  upper  base  of  caudal emblematicus 

200.  Scams  vetula  Bk)ch  &  Schneider.     Mud-fish;   Vieja;  Old  Wife. 

(Plate.  31.) 

Head  2.7;  depth  2.7;  eye  7;  snout  2.3;  hiterorbital  2.8;  preorbital  4.2;  D.  ix,  10;  A.  ii,  9;  pectoral 
1.5;  ventral  2;  caudal  1.3;  scales  2-25-6.  Dorsal  and  ventral  outlines  alike,  head  pointed;  2  posterior 
lateral  canines  in  upper  jaw;  caudal  margin  slightly  concave  between  outer  produced  rays. 

Color  in  life:  Scales  of  trunk  bluish-green,  their  edges  pink;  head  variegated,  the  ground-color 
in  shades  of  grayish,  pink,  and  blue;  a  wavy  green  stripe  from  slightly  below  angle  of  mouth  obliquely 
upward  to  below  posterior  margin  of  eye,  bordered  on  both  sides  with  yellow;  a  similar  shorter  stripe 
on  snout,  similarly  bordered;  a  bent  green  bar  before  eye  and  a  very  short  one  behind;  lower  lip  and 
chin  blue;  iris  yellow;  outer  half  of  dorsal  fin  abruptly  green,  the  line  of  demarcation  curving  obliquely 
upward  from  base  of  first  spine,  thence  nearly  straight  to  tip  of  ninth  ray;  yellow  below  the  green, 
shading  into  rosy  on  base  of  fin,  which  has  oblique  pale-blue  bars,  one  near  base  of  each  interradial 
membrane,  below  which  is  an  oblong  deep-blue  blotch;  anal  colored  exactly  like  dorsal,  but  without 
oblique  pale-blue  bars;  pectoral  with  its  upper  edge  blue,  below  which  is  a  band  of  pink  spreading  out 
over  the  base,  rest  of  fin  light-green;  ventral  with  spine  and  first  ray  blue,  second  yellow,  the  rest  pale, 
with  rosy  membranes;  caudal  with  upper  and  lower  produced  rays  blue,  the  two  inner  of  the  produced 
rays  rosy  at  base,  yellowish  at  ends,  rest  of  fin  green;  several  scales  at  base  of  caudal  rosy. 

This  is  one  of  the  most  gaudy  of  the  parrot-fishes,  the  combination  of  colors  being  very  extraor- 
dinary. It  is  thus  far  known  only  from  Cuba  and  Porto  Rico,  where  it  is  not  uncommon.  The 
specimen  in  our  collection  from  which  the  colored  drawing  (plate  31)  was  made  is  12.5  inches  long  and 
was  obtained  at  Puerto  Real.  We  have  compared  it  with  a  specimen  in  the  National  Museum  which 
has  been  identified  with  Poey's  S.  mperhm  and  find  that  they  agree  perfectly.  The  identity  of  S. 
mperbus  with  S.  vetula  seems  certain,  though  there  are  some  slight  discrepancies  in  the  descriptions. 

Vi^a^  Parra,  Deacr.  Dif.  Piezas,  Hist.  Nat.,  68,  pi.  28,  fig.  1,  1787,  Havana. 

Scanuffdnla  Bloch  &  Schneider,  Syst.  Ichth.,  289, 1801,  Cuba;  after  Parra;  Joitlau  ^  £;v«rm«nn,  1.  c,  1649.  1898. 

Seanu  9upertfU4  ?oef,  MezAorias,  II,  218, 1860,  Cuba. 
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201.  Scarus  croicensis  (Bloch).    BuUon, 

Head  2.9;  depth  3.3;  eye  4.8;  enout  2.9;  interorbital  3;  preorbital  4.8;  D.  ix,  10;  A.  ii,  9;  pec- 
toral 1.6;  ventral  2;  caudal  1.9;  scales  li-25-6.  Body  elongate,  little  elevated,  dorsal  and  ventral 
outlines  alike,  jaws  without  canines;  caudal  fin  slightly  rounded. 

Color  in  life:  Brownish  above,  pale  below;  a  broad  band  of  brown  from  eye  to  base  of  caudal,  a 
narrower  one  below  this  from  base  of  pectoral  to  caudal ;  a  pale-bluish  line  bordering  upper  band 
above  and  below;  two  or  three  white  or  pale-bluish  longitudinal  streaks  on  sides  of  abdomen. 

A  species  of  small  size  but  great  abundance,  from  southern  Florida  and  the  West  Indies;  know^n 
from  Key  West,  the  Tortugas,  Bermuda,  Havana,  Porto  Rico,  St.  Thomas,  Jamaica,  St.  Lucia,  Mar- 
tinique, and  St.  Croix.  Numerous  specimens  obtained  by  us  at  San  Antonio  Bridge,  Boqueron, 
Mayaguez,  Hucares,  Fajardo,  and  Culebra;  8  by  Mr.  Gray  at  San  Geronimo.  It  probably  does  not 
exceed  5  or  6  inches  in  length. 

Scanuf  croicaisis  Bloch,  Ichth.,  pi.  221, 1790,  St.  Croix;  Jordan  &  Evennann,  1.  c,  1650, 1898. 
Scarus  insuUe-sandx-crucls  Bloch  <fe  Schneider,  Syst.  Ichth.,  312,  pi.  62,  flg.  2, 1801;  after  Gronow. 
Scarus  aUemans  Cuvler  <b  Valenciennes,  Hist.  Nat.  Polas,  IV,  200, 1839,  Martinique. 
Pseudoscarus  lineolatus  Poey,  Repertorio,  II,  239, 1868,  Cuba. 

202.  Scarus  coBruleus  (Bloch).     ''Loro'';  Blue  Parrot-fish;  ''Tumble-nose,'' 

(Plate  32.) 
Head  3;  depth  3;  eye  8;  snout  2.3;  interorbital  2.8;  preorbital  3.7;  D.  ix,  10;  A.  ii,  9;  pectoral 
1.6;  ventral  1.8;  caudal  1;  scales  2-25-6.  Body  elongate,  back  scarcely  elevated,  but  snout  with  a 
large  fleshy  hump  so  that  head  is  not  pointed,  hump  much  more  prominent  in  old  individuals;  anterior 
profile  strongly  concave  above  eye  in  a  specimen  20  inches  long,  nearly  straight  or  slightly  convex  in 
one  of  14  inches;  eye  small;  caudal  truncate  or  slightly  rounded  between  the  produced  outer  rays;  no 
canines;  pores  of  lateral  line  little  branched. 

Color  in  life:  Everywhere  uniform  turquoise-blue,  bases  of  vertical  fins  much  deeper  blue;  iris 
blue,  pupil  with  a  narrow  brownish-yellow  border;  a  brownish-yellow  stripe  Iwrdering  lower  jaw; 
faint  wine-colored  shades  on  side  of  head  below  and  behind  eye;  head,  back,  belly,  and  tips  of  fins 
greenish-blue. 

The  blue  parrot-fish  reaches  a  length  of  2  or  3  feet  and  a  weight  of  12  to  20  pounds.  It  has  the 
widest  dintribution  of  any  member  of  the  family,  being  found  from  Chesapeake  Bay  southward  to 
Florida  and  throughout  the  West  Indies.  It  has  been  reconled  from  St.  George  Island  (Marylan<l), 
Cape  Charles,  Bahamas,  Key  West,  Tortugas,  Havana,  Martinique,  Jamaica,  and  Porto  Rico.  Two 
specimens,  14.5  and  20  inches  long,  were  obtained  by  us  at  Culebra  Island,  and  many  others  were 
seen  in  the  boats  of  the  St.  Thomas,  St.  Croix,  and  Tortola  fishermen  who  frequent  the  waters  about 
Culebra  and  Vieques  islands.  Though  evidently  not  held  in  high  esteem,  it  is  doubtless  the  most 
important  food  species  of  the  parrot-fishes  occurring  about  Porto  Rico,  due  chiefly  to  its  abundance 
and  large  size,  and  the  catch  seems  to  be  always  saved  by  the  fishermen. 

So  far  as  known,  none  of  the  parrot-fishes  ever  takes  the  hook,  and  they  are  therefore  usually 
caught  in  some  sort  of  trap.  The  trap  in  common  use  about  Porto  Rico  is  shown  on  page  31. 
About  Culebra  Island  these  traps  or  baskets  are  set  in  5  to  8  fathoms  of  water,  and  are  usually  baited 
with  large  chunks  of  cactus  pulp,  made  white  by  trimming  off  the  green  outer  part. 

These  large  parrot-fish  are  taken  in  considerable  numbers,  along  with  hog-fish,  doctor-fish  (med- 
icos), groupers,  snappers,  and  grunts.  The  name  "tumble-nose"  is  given  by  fishermen  to  unusually 
large  blue  parrot-fish,  on  account  of  the  peculiar  topography  of  the  nose. 

Novacula  ccmUca  (the  Blue-flsh) ,  Catesby,  Nat.  Hist.  Carolina,  etc.,  18,  pi.  18, 1743,  Bahamas. 

Loro,  Parra,  Descr.  Dif.  Piezaa,  Hist. Nat., 67,  pi. 27,  fig.  1,1787, Cuba. 

Trompa,  Parra,  1.  c,  fig.  2. 

Coryphaciia  camlea  Bloch,  Auaiandische  Fische,  II,  120,  pi.  176, 1786,  in  part,  Bahamas;  after  Catesby  and  a  figure  by 

Aubriet,  altered  from  a  figure  by  Plumier. 
Scarus  loro  Bloch  &  Schneider,  Systema  Ichthyol.,  288, 1801;  after  Loro  of  Parra. 
Scarus  trilobatus  Lacil'pMe,  Hist.  Nat.  Poiss.,  IV,  21,  1803,  Martinique;  on  a  drawing  by  Plumier. 

?  Scaras  holocyamos  Lac^p^de,  Hist.  Nat.  Poiss.,  IV,  45, 1803,  Martinique;  on  a  copy  by  Aubriet  of  a  drawing  by  Plumier; 
the  copy  colored  entirely  blue  in  order  to  represent  this  species;  the  original  drawing  probably  intended  for 
Sparisoma  chrysoptcrum;  the  same  copy  by  Aubriet,  the  original  of  Bloch's  engraving  of  Scarus  cosruleus. 
Scaru^oblusus  Pocy,  Memorias,  II,  217,  1860,  Cul>a;  adult. 
Scarus  nuchalis  Poey,  Memorias,  II,  220, 1860,  Cuba;  young. 
Scarus  comUeus,  Jordan  &  Evennann,  1.  c.,1662, 1898. 
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Genus  111.  PSEUDOSCABUS  Bleeker.     Onacamaias. 

This  genus  differs  from  Scams,  as  here  understood,  chiefly  in  the  deep  green  or  bhie  color  of  its 
highly  modified  jaws  and  teeth.  The  sjjecies  are  mostly  of  large  size  and  robust  form.  Five  species 
of  this  genus  are  recognized  by  Jordan  &  Evermann  as  occurring  in  American  waters  north  of  Panama, 
only  one  of  which  is  thus  far  known  from  Porto  Rico. 

P8EUD08CARU8: 

a.  Upper  jaw  with  canines;  caudal  fin  with  angles  much  exserted,  especially  in  adult:  soft  dorsal  and  anal  ending  in 

points;  2.5  rows  of  scales  on  cheek. 
6.  Upper  jaw  usually  with  1  posterior  canine.    Color  bright-blue,  edges  of  scales  brownish;  fins  dark-brown,  with 
green  upon  external  border  of  ventrals,  which  are  long  and  pointed;  forehead  with  a  fleshy  hump  in  adult. 

c.  Tubes  of  lateral  line  considerably  branched cctlcgtinus 

cc.  Tubes  of  lateral  line  not  branched simplex 

bb.  Upper  jaw  with  from  3  to  6  posterior  canines;  jaws  ver>'  convex.  Color  green  under  pectoral  and  along  side  and 
posterior  part  of  body;  head,  anterior  and  upper  part  of  back,  and  belly  grayish-yellow:  dorsal  and  anal  brown, 
spotted  with  green  along  their  bases;  pectorals  and  ventrals  tinted  with  green;  caudal  grayish-yellow.    Size 

large pleianus 

LoRo: 

an.  Upper  jaw  without  posterior  canines;  teeth  deep  blue-green.    Size  large. 

.  d.  Caudal  deeply  notched,  angles  much  produced  in  adult  (fin  truncate  or  rounded  in  young);  body  moderately 
elongate;  depth  2.5  to  3  in  length;  cheek  with  2.5  rows  of  scales,  those  of  upper  row  larger  than  those  of  second, 
1  scale  below  second  row.  Color  olive-green,  with  more  or  less  ill-defined  green  markings  on  head;  lower  parts 
more  or  less  reddish;  vertical  fins  brownish-orange,  all  edged  with  deep-blue guacamaia,  203 


Fig.  66.—P8eudo8caru8  gudcamaia. 
203.  Pseudoscarus  gruacamaia  (Cuvier).     Ouacamaia;  Green  Parrot-fish. 

Head  2.9;  depth  2.7;  eye  5;  snout  2.8;  interorbital  3;  preorbital  5.5;  D.  ix,  10;  A.  ii,  9;  pectoral 
1.5;  ventral  1.9;  caudal  1.5;  scales  lJ-25-6.  No  canine  teeth;  lower  jaw  included  in  closed  mouth; 
lateral  line  interrupted  under  last  dorsal  rays,  beginning  again  two  rows  lower,  its  pores  scarcely 
branched;  caudal  slightly  rounded. 

Color  in  life:  Sides  mottled  blue  and  brown  or  with  blue  bars  separated  by  irregular  brown  ones; 
nnder  partfl  white,  with  numerous  fine  dark  punctulations;  head  with  a  narrow  pale  greenish-blue  bar 
under  eye,  extending  upon  lower  jaw  and'fading  to  white,  uniting  with  its  fellow  on  chin;  a  short 
preocular  blue  bar;  teeth  green;  dorsal  and  anal  brick-reddish,  with  narrow  blue  border;  a  few 
indistinct  bluish  spots  along  base  and  through  middle  of  fin;  base  of  anal  with  pale-blue  spots;  caudal 
flirty-red  with  darkish  border;  ventral  pale-rosy,  anterior  edge  blue;  pectoral  pale.  In  spirits:  Pale- 
jnwnish,  darker  above;  teeth  greenish-blue;  the  green  stripes  on  head  sometimes  persisting;  vertical 
fins  dark-edged. 

This  species  is  known  at  once  by  the  absence  of  canines  and  the  blue  teeth.  It  ranges  from 
Florida  south  to  Rio  Janeiro;  it  lias  been  recorded  from  St.  Augustine,  Key  West,  Havana,  and  Porto 
Rico.  Numerous  specimens,  all  young,  from  1.75  to  5.88  inches  long,  were  seined  at  San  Antonio 
Bridge,  Puerto  Real,  Boqueron,  Culebra,  and  Fajardo.     It  is  probably  one  of  the  most  abundant  of 


Digitized  by 


Google 


S46  BULLETIK   OF   THE   UNITED   STATES   FISH    COMMISSION. 

the  large  parrot-fishes  al)out  Porto  Rico,  as  it  is  also  about  Key  West.  It  is  not  unconimon  at  Hax'ana, 
where  it  is  still  known  as  **giiacamaia,'*  the  name  by  which  it  was  known  to  Parra  more  than  a 
century  ago.     It  reaches  a  length  of  2  feet  or  more,  and  is  of  s*)nie  value  as  food. 

Ouacamaia,  Farm,  Descr.  DIf.  Piezas,  Hist.  Nat.,  54,  pi. 26, 1787, Cuba. 

Scarus  guacamaia  Cuvier,  R6gtie  Animal,  ed.ll,  vol.  2, 265, 1829,  Cuba;  after  Parra. 

Scarus  turchcsim  Cuvier  &  Valenciennes,  Hist.  Nat.  Poias.,  XIV,  181, 1839,  Porto  Rico. 

Scarus  rostrahis  Poey,  Memoria*«,  II,  221. 1860,  Havana. 

Psetidominu  turchesius,  Poey,  Fauna  Puerto-Riquefia, 337. 1881:  Stahl.l.c,  78  and  104. 1883. 

Paeudoscarus  guacamaia,  Jordan  &  Evermann,  1.  c,  1657, 1898. 

FAMILY  Llll.  EPHIPPID.C.     The  SpadeFishes. 

Body  compressed,  usually  greatly  elevated,  anterior  profile  steep,  caudal  peduncle  short.  Scales 
moderate  or  small,  ctenoid,  densely  covering  soft  parts  of  vertical  fins;  lateral  line  present,  following 
curve  of  back.  Mouth  small,  terminal,  horizontal;  premaxillaries  slightly  protractile;  maxillary  short, 
without  supplemental  bone,  partly  slipping  under  the  narrow  preorbital;  jaws  with  bands  of  slender, 
pointed,  movable,  brush-like  teeth;  nostrils  double;  preopercle  very  finely  serrated  or  entire;  gill-mem- 
branes broadly  attached  to  isthmus,  openings  restricted  to  sides;  branchiostegals  6  or  7;  pyloric  oeca 
few;  gillrakers  very  short;  i>8eudobranchife  present.  Dorsal  fins  2,  somewhat  connected,  the  first  of  8 
to  11  spines,  which  are  depressible  in  a  groove;  soft  dorsal  and  anal  fins  anteriorly  high,  their  bases 
thickened  by  scales;  anal  spines  3  or  4,  short;  caudal  fin  truncate  or  doubly  concave;  pectoral  short, 
rays  all  branched;  ventrals  thoracic,  normally  i,  5;  sometimes  rudimentary;  a  large  accessory  scale  as 
in  the  Sparidse;  air-bladder  large,  commonly  bifurcate  in  front,  and  with  2  slender  horns  behind. 
Vertebrae  10 -|- 14  =  24.     Post-temporal  bifurcate,  as  usual  among  fishes,  not  joined  to  skull. 

As  here  understood,  the  Ephippidw  comprise  about  4  genera  and  10  or  12  species,  related  to  the 
Chsdodontidsc  but  showing  important  differences  in  the  skeleton,  which  shows  resemblances  to  both 
scombroid  and  sparoid  forms.    Shore  fishes,  mostly  of  large  size,  in  warm  seas,  often  valued  as  food. 

The  following  diagnosis  of  this  family  is  given  by  Dr.  Gill:  "Chaetodontoidea  with  a  wide  scaly 
isthmus  extending  from  pectoral  region  to  the  chin  and  separating  the  branchial  apertures;  spinous 
partially  differentiated  from  soft  portion  of  dorsal;  upper  jaw  scarcely  protractile;  ethmoid  cariniform 
above  (not  sunk  and  concave)  and  vomer  declivous  (not  projecting  forward  or  retuse) ;  parapophyses 
spiniform  and  posteriorly  inclosing  a  haemal  canal,  and  post-temporal  bones  bifurcated." 

Qenns  112.  CHJETOBIPTESUS  Lac^p^de. 

Body  much  elevated  and  compressed,  its  outline  nearly  orbicular,  anterior  profile  nearly  vertical. 
Scales  small,  55  to  70  in  course  of  lateral  line.  Jaws  about  equal;  no  teeth  on  vomer  or  palatines; 
teeth  on  jaws  slender,  somewhat  movable;  preopercle  finely  serrulate.  Branchiostegals  6.  Dorsal  fins 
2,  somewhat  connected,  first  usually  of  9  spines,  the  third  of  which  is  elongate;  anal  spines  3,  small, 
second  the  longest;  ventral  with  large  accessory  scale.     Pyloric  caeca  4  to  6. 

An  American  genus  distinguished  from  the  Asiatic  Ephipjms^  by  the  very  much  smaller  scales. 

204.  Cheetodipterus  faber  (Broussonet).     ^^Pagualu^^;  Angel-fish;  Spade-fisk, 

(Plate  33.) 

Head  3.5;  depth  1.1  to  1.75;  eye  4.2;  snout  2.6;  maxillary  3.5;  interorbital  2.6;  preorbital  4.7'; 
.D.  viii-i,  20  to  22;  A.  in,  18;  pectoral  1.8;  ventral  1;  caudal  0.8;  scales  about  60.  Body  nearly  orbicu- 
lar, greatly  compressed,  caudal  peduncle  short  and  slender;  head  small,  not  pointed;  mouth  very 
small,  the  equal  jaws  with  broad  brush-like  bands  of  slender,  very  closely  set,  movable,  pointed  teeth; 
maxillary  not  reaching  front  of  eye;  profile  of  snout  nearly  vertical;  spinous  dorsal  low,  the  third 
spine  much  enlai^sed,  its  membrane  black;  fourth  spine  enlarged,  but  shorter  than  third,  widened  and 
flattened,  the  other  spines  short  and  partially  emlxidded;  soft  dorsal  and  anal  densely  covered  through- 
out with  very  fine  scales;  the  anterior  rays  much  produced,  those  of  dorsal  1.4  in  body,  of  anal  2.2; 
bases  of  these  fins  with  sheaths  of  scales  intermediate  in  size  between  those  of  body  and  those  of  rest 
of  fin;  pectoral  small,  with  fine  scales  on  outer  side;  ventral  long,  falcate,  densely  scaled,  the  first  ray 
produced  and  filamentous;  (audal  large,  scaly  at  base,  it*<  margin  slightly  concave.  The  young  liave 
the  third  dorsal  spine  much  more  prcxluced  than  in  adult,  reaching  past  middle  of  produced  rays  of 
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soft  dorsal,  the  black  membrane  continued  to  tip;  the  Anterior  soft  dorsal  rays  are  much  less  produced 
in  the  young  and  the  body  is  deeper  than  in  the  adult 

Color  in  spirits:  Pearly-gray,  with  dark  vertical  bands;  one  from  occiput  through  eye  to  lower 
margin  of  cheek;  a  second  from  front  of  dorsal  to  belly  behind  base  of  ventrals,  extending  slightly 
upon  opercle;  a  third  from  under  spinous  dorsal  downward,  tapering  out  below  middle  of  side;  a  fourth 
from  last  dorsal  spines  to  front  of  anal;  a  fifth  from  middle  of  base  of  dorsal  to  near  end  of  base  of  anal; 
sixth  and  last  at  base  of  caudal,  faint;  these  bands  plainest  in  young,  almost  or  quite  disappearing  in 
old  individuals;  ventrals  black.  . 

The  spade-fish  ranges  from  Cape  Cod  to  Rio  Janeiro.  It  is  occasionally  taken  at  New  York  and 
a  few  have  been  caught  in  traps  at  Menemsha  Bight  near  Woods  Hole  in  August  and  September.  It 
is  not  uncommon  about  the  mouth  of  the  Chesapeake  and  increases  in  abundance  southward  to  Key 
West  and  Pensacola,  at  which  latter  place  it  is  called  "spade-fish,"  while  at  Key  West,  along  the  east 
coast  of  Florida,  and  on  the  Carolina  coast  it  is  known  as  the  **  angel-fish,"  a  name  which,  according 
to  Schcepf,  appears  to  have  been  current  for  over  a  century  at  Beaufort,  N.  C,  where  it  is  also  called 
"  porgee"  or  "porgy,"  names  which  are  also  in  use  for  this  species  among  the  New  York  fishermen. 
In  the  West  Indies  it  is  known  from  Cuba,  Santo  Domingo,  Jamaica,  Martinique,  and  Porto  Rico.  We 
obtained  specimens  from  San  Juan,  Mayaguez,  Puerto  Real,  Arroyo,  and  Isabel  Segunda,  and  it  is 
doubtless  common  everywhere  about  the  island  in  suitable  places.  It  has  also  been  recorded  from 
the  coasts  of  Guatemala  and  Texas.  It  has  been  erroneously  reported  from  the  Pacific  coast  of 
America,  particularly  from  San  Diego,  Cal.,  the  Pacific  coast  species  {Chsdodipierus  zonaixis)  being  an 
entirely  different  fish. 

Mr.  Silas  Steams  studied  the  habits  of  the  spade-fish  on  the  coasts  of  west  Florida,  Alabama, 
and  Louisiana,  where  it  is  common.  He  says  it  is  found  throughout  the  summer  and  fall  in  the  bays, 
aboot  wharves,  rock  piles,  and  old  wrecks,  where  crustaceans  are  abundant.  In  October  and 
November  large  schools  are  seen  along  the  sea-beaches,  evidently  leaving  the  coast  for  warmer  water, 
at  which  time  many  are  caught  in  haul  seines.  In  that  region  they  probably  spawn  in  early  summer, 
and  the  young  are  seen  until  October. 

The  spade-fish  reaches  a  length  of  2  or  3  feet  and  a  weight  of  20  pounds,  although  the  average 
size  of  those  caught  is  much  less.  Mr.  Steams  gives  15  inches  as  the  largest  he  has  seen,  and  the 
average  at  not  more  than  8  inches.  Much  larger  ones  were  examined  by  us  at  Key  West  and  at  Fort 
Pierce  and  Eden,  on  Indian  River.  The  largest  seen  in  Porto  Rico  was  about  14  inches  long.  Very 
large  examples,  which  have  been  described  as  Ephippus  gigas^  but  which  are  evidently  adults  of 
unusual  size  of  this  species,  have  the  occipital  crest  and  anterior  interhseraals  developed  into  large, 
thick,  bony  masses,  which  are  quite  remarkable  in  appearance. 

The  spade-fish  has  in  the  last  twenty-five  or  thirty  years  come  to  be  one  of  the  most  highly  prized 
food-fishes,  and  is  held  in  very  high  esteem  by  connoisseurs  in  Washington  and  New  York,  in  the 
markets  of  which  cities  it  is  most  abundant  during  the  summer  months. 

Chadodtmfaber  Broiuwonet,  Icbth.  Decaa.,  1,  V,  pi.  4, 1782,  Jamaioa;  Carolina;  Society  Islands. 
Ftiber  marinusfere  qvMdratns  (the  Pilot-fish)  Sloane,  Nat.  Hist.  Jamaica,  II,  290,  pi.  251, 1793,  Jamaica. 
Zeus  qttadratus  Qmclin,  Syst.  Nat.,  1, 1225. 1788.  Jamaica;  after  Sloane. 
C hartodon  piumieri  Bloch,  Ichth.;  pi.  211, 1793.  Martinique;  after  Plumier. 
,Sriene  qtiadranffularis  Lac^pMe.  Hist.  Nat.  Poiss.,  IV,  564, 1803,  Jamaic>a;  after  Sloane. 
Chsdodon  oriformin  Mitchill,  Trans.  Lit.  and  Phil.  Soc.,  I,  1815.  247,  pi.  5.  fig.  4,  New  York. 
Ephipptut  gioaa  CuvicT,  R^gne  Animal,  ed.  2. 11, 191, 1829,  America;  Stahl,  1.  c,  163, 1883. 
Rphippunfobrr,  Poey.  Fauna  Puerto-Riquefia,  330, 1881:  Stahl,  1.  c,  77  and  163,  1883. 
Cfurtodipterusfaber,  Jordan  &  Evermann.  1.  c,  1668, 1898. 

Family  LIV.  CH^CTODONTIDiC.     The  Butterfly-fishes. 

Body  strongly  compressed,  elevated,  suborbicular  in  outline,  covered  with  moderate-sized  oi 
small  scales,  which  are  finely  ciliated  or  nearly  smooth;  lateral  line  present,  concurrent  with  back,  not 
extending  on  c«udal  fin;  mouth  small,  protractile,  terminal;  maxillary  very  short,  irregular  in  form, 
divided  into  two  by  a  longitudinal  suture;  upper  part  of  skull  solid,  occipital  crest  strong;  post-temporal 
firmly  joined  to  skull,  its  form  really  trifurcate  though  appearing  simple,  interspaces  between  forks 
filled  in  by  bone  so  thatonly  a  foramen  is  left;  last  lx)ne  of  suborbital  ring  firmly  joinetl  to  preoperculum ; 
teeth  brush-like  or  setiform,  often  extremely  long,  in  narrow  bands  in  jaws;  no  teeth  on  vomer  or 
palatines;  no  canines,  molars,  or  incisors;  eyes  lateral,  of  moderate  size;  branchiostegals  6  or  7; 
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pseudobranchiffi  very  large;  air-bladder  present".  (Till-membranes  more  or  less  attached  to  isthmus; 
gillrakers  very  small.  Dorsal  fin  single,  continuous,  its  rays  sometimes  filamentous,  its  soft  part  as 
well  as  soft  part  of  anal  densely  covered  with  small  scales;  anal  similar  to  soft  dorsal,  with  3  or  4  spines; 
ventrals  thoracic,  i,  5;  caudal  usually  tnmcate.  Vertebne  10 -f  14  =  24,  the  anterior  abbreviated; 
insertion  of  ribs  inferior;  post-temporal  usually  reduced  and  not  bifurcate. 

Carnivorous  fishes  of  the  tropical  seas,  noted  for  their  singular  fonns,  bright  colors,  and  great 
activity.  The  family  comprises  8  to  10  genera  and  alx)ut  180  species,  most  of  them  belonging  to 
ChaUodon  and  Pomacanthm.  Their  excessive  quickness  of  sense  and- motion  enables  these  fishes  to 
maintain  themselves  in  the  struggle  for  existence  in  the  close  competition  of  the  coral  reefs,  notwith- 
standing their  bright  colors.  The  young  are  very  different  from  the  adult,  and  pass  through  a  stage 
termed  Tholichthys^  in  which  the  membranes  are  greatly  developetl,  fonning  collars  and  sheaths  about 
head  and  neck. 

CH«TODONTINiK: 

a.  Preopercle  unarinc?cl;  dorsal  splnca  not  graduated,  some  of  median  spines  longer  than  last  spines;  scales  compara- 

tively large  (young  with  the  ThoticMhys  form). 

b.  Snout  (nasal,  palatines,  etc.)  with  premaxillaries,  articular,  and  dentary  bones  much  produced,  beak-like;  cleft  of 

mouth  with  maxillarics,  short;  lateral  line  ceasing  under  soft  dorsal. 

c.  Dorsal  spines  12  or  13;  soft  rays  about  20  (19  U)  23) . 

d.  Scales  large;  beak  moderate Prognathodes 

bb.  Snout  little  if  at  all  produced;  dorsal  spines  usually  12  to  14,  not  graduated,  some  of  middle  ones  highest;  anal 

spines  3 Ch-Ktodon,  113 

POMACANTHIN*: 

aa.  Preopercle  armed  at  its  angle  with  a  very  strong  spine,  which  is  sometimes  grooved. 

e.  Interopercle  unarmed;  vertical  limb  of  preopercle  above  spine  entire  or  nearly  so;  dorsal  fin  with  8  to  11  spines,  its 

soft  rays  23  to  32 Pomacanthus,  114 

€f.  Interopercle  short  and  broad,  armed  with  1  to  4  strong  spines;  preopercle  serrate  or  spinous;  dorsal  spines  about  14, 

graduated,  la.«it  one  longest;  scales  rather  small;  isthmus  very  narrow. 
/.  Vertical  limb  of  preopercle  simply  serrate,  with  10  to  30  small  teeth;  body  oblong,  rather  robust. .  Holacanthus,  115 
ff.  Vertical  limb  of  preopercle  with  3  to  9  conspicuous  spines;  body  ovate,  much  compressed Angelichthys,  116 

Qenus  113.  CHJETODON  (Artedi)  Linnnus. 

Body  short,  deep,  very  strongly  compressed,  especially  above  and  behind;  head  small,  compressed, 
almost  everywhere  scaly;  mouth  very  small,  terminal,  jaws  provided  with  long,  slender,  flexible, 
bristle -like  teeth;  vomer  sometimes  with  t«eth;  preoperculum  entire  or  nearly  so,  without  spine. 
Dorsal  fin  single,  continuous,  not  notched,  spinous  part  longer  than  soft  part,  of  about  13  spines,  spines 
not  graduated,  some  of  middle  ones  being  longer  than  the  last;  last  rays  of  soft  dorsal  usually  rapidly 
shortened,  some  of  them  occasionally  filamentous  (in  East  Indian  species) ;  caudal  peduncle  short, 
caudal  fin  fan-shaped;  anal  similar  to  soft  dorsal,  preceded  by  3  strong  spines.  Body  covered  with 
rather  large  ctenoid  scales,  somewhat  irregular  in  their  arrangement;  lateral  line  curved,  high,  parallel 
with  back.    Gill-openings  rather  narrow,  membranes  narrowly  joined  to  isthmus;  branchiost^als  6. 

A  very  large  genus  of  singular  and  l)eautiful  fishes,  abounding  in  the  tropical  seas,  especially  about 
volcanic  rocks  and  coral  reefs;  most  of  them  have  the  body  crossed  by  transverse  black  bars.  They 
are  all  very  active,  feeding  on  small  animals. 

a.  Scales  on  trunk  all  subequal,  their  posterior  margins  regularly  rounded.    None  of  the  rays  of  soft  dorsal  produced. 
Ch-ktodontops: 

b.  Series  of  scales  below  axis  of  body  running  obliquely  upward  and  backward,  lowest  becoming  more  or  less 

horizontal. 

c.  Base  of  soft  dorsal  with  a  large  black  spot,  not  ocellated oceUatus 

d.  Humeral  band  absent. 

e.  Body  with  a  dark  band  between  dorsal  and  anal:  no  caudal  ocelhis. 

/.  Ocular  band  edged  with  yellowish  or  whitish  above;  soft  dorsal  and  anal  with  much  black ttcdnUariu% 

SJ.  Ocular  band  jet-black,  not  white-edged;  soft  dorsal  and  anal  without  black aya 

€c.  Body  without  black  crossbands,  ocular  band  only  present;  an  ocellus  on  caudal  peduncle (Utmiaius 

CHiETODON: 

bb.  Series  of  scales  below  axis  of  body  extending  downward  and  backward,  forming  an  angle  with  those  above,  each 
series  marked  by  a  continuous  black  streak. 

g.  Body  without  ocelli,  crossed  by  dark  bands striatus,  20b 

gg.  Body  with  a  large  black  ocellus  below  soft  dorsal rapistrattis,  206 

ggg.  Body  with  2  ocelli,  a  laige  one  on  caudal  peduncle  and  a  smaller  one  on  first  8  or  9  soft  rays  of  donoil. . .  hrUxU  207 
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206.  Cliadtodon  striatus  Linnaeus.     ** Mariposa'';  Bviterjly. 
(Plate  34.) 

Head  8;  depth  1.6;  eye  3.2;  snout  2.8;  interorbital  3.25;  D.  xii,  20  or  21;  A.  ni,  16  or  17;  pectoral 
1.3;  ventral  1.25;  caudal  1.7;  scales  8-38  to  40-16.  Body  ovate,  much  compressed,  covered  with  large 
ctenoid  scales,  the  series  of  which  above  axis  of  body  run  obliquely  upward  and  backward,  those 
below  downward  and  backward;  head  small,  pointed,  with  much  smaller  scales,  anterior  profile  slightly 
concave;  snout  somewhat  produced;  mouth  very  small,  terminal,  with  brush-like  teeth  in  jaws;  dorsal 
fin  continuous,  spines  graduated,  strong  and  pungent,  soft  rays  densely  covered  with  small  scales 
graduated  in  size,  becoming  smaller  toward  margin  of  fin;  anal  similar  to  dorsal,  both  angulated 
behind;  caudal  convex. 

Color  in  life:  Ground-color  very  light  yellow,  almost  white;  narrow  longitudinal  dark  stripes 
between  rows  of  scales  visible  through  the  brown  crossbands;  a  black  stripe  alx)ut  half  width  of  eye 
from  occiput  through  eye  to  lower  side  of  head,  not  extending  on  breast;  a  second  broad  band,  brown 
in  color,  wider  above,  where  it  is  greater  than  width  of  eye,  from  first  doi-sal  spines  downward  across  side, 
meeting  its  fellow  on  belly  in  front  of  vent;  another  band,  similar  to  last  in  color  and  size,  from  last 
dorsal  spines  across  body  and  extending  upon  anal  fin;  another  on  soft  dorsal,  yellowish-brown, 
narrowly  joined  at  its  top  to  the  preceding,  extending  downward  on  soft  dorsal,  caudal  peduncle,  and 
posterior  part  of  base  of  anal,  where  it  is  joined  to  ventral  end  of  preceding  bar;  first  three  of  these 
bars  slightly  curved,  their  concavities  backward;  margins  of  soft  dorsal  and  anal  with  a  narrow  Imnd 
of  black,  bordered  on  its  inner  edge  with  brownish-yellow,  on  its  outer  edge  by  a  narrow  pale  stripe, 
outside  of  this  a  yellow  one;  this  same  combination  of  color-bands  extending  vertically  on  middle  of 
caudal,  which  is  pale  posteriorly;  a  black  blotch  on  caudal  peduncle;  a  rounded  black  blotch  on 
anterior  portion  of  soft  dorsal,  sometimes  absent  or  merging  with  the  surrounding  color,  very  distinct 
and  ocellated  in  young  of  about  2  inches;  iris  yellow,  save  wherp  crossed  by  the  black  band;  yellow 
shades  on  top  of  head;  breast  dusky;  membrane  of  second,  third,  and  fourth  dorsal  spines  black  at 
base,  the  color  extending  on  base  of  spines;  membrane  of  longest  spines  yellow  outwardly;  pectoral 
pale;  ventral  black  outwardly,  light-greenish  near  base,  a  little  yellow  on  membrane  of  spine. 
In  spirits,  the  delicate  color  shading  disappears  but  the  main  features  of  the  markings  persist. 
A  beautiful  little  fish,  rarely  over  6  or  7  inches  in  length,  rather  common  from  the  West  Indies 
to  Brazil;  recorded  by  Jordan  &  Butter  from  Jamaica  and  fairly  abundant  in  Porto  Bico.  Numerous 
specimens,  1.75  to  4.5  inches  long,  were  seined  at  Mayaguez,  Puerto  Beal,  Ponce,  and  Arroyo. 
Chsdodon  ftrialus  Linnseus,  Syst.  Nat.,  ed.  X,  275, 1758,  Indies;  Jordan  &  Evcnnann,  1.  c,  1677, 1898. 

206.  Cliadtodon  capistratus  Linnaeus.     ** Mariposa*';  ParcM;  BvUerfiy, 

(Plate  35.) 

Head  2.9;  depth  1.7;  eye  2.9;  snout  2.9;  interorbital  3.5;  D.  xii  or  xiii,  19  or  20;  A.  iii,  17; 
pectoral  1.2;  ventral  1.25;  caudal  1.4;  scales  about  40.  General  form  of  Chsdodon  strialuSy  series  of 
scales  both  above  and  below  more  oblique;  those  above Xipward  and  backward,  those  below  downward 
and  backward;  very  distinct  blue  stripes  between  rows  of  scales,  sometimes  zigzag  or  undulate, 
sharply  marking  their  difference  in  direction;  a  black  band,  edged  with  white,  from  occiput  across 
head  through  eye,  as  in  C.  strialxis;  a  diffuse  brownish  vertical  bar  across  body  from  first  dorsal  spines 
to  below  pectoral;  around  jet-black  ocellated  spot,  larger  than  the  eye,  on  body  under  soft  dorsal, 
the  lateral  line  extending  upon  it,  surrounded  by  an  obscure  brownish  shade;  soft  dorsal  and  anal 
and  basal  portion  of  caudal  with  a  narrow  black  stripe  edged  inwardly  with  brown  and  outwardly 
with  yellow;  basal  portion  of  the  anal  yellowish,  tip  of  fin  bright  yellow;  spinous  dorsal  pale-blue, 
yellow-edged;  outer  portion  of  caudal  pale  blue;  ventrals  yellow;  iris,  snout,  breast,  and  belly  yellow. 
In  spirits,  the  blue  lines  become  brown,  and  the  yellow  shades  pale. 

One  of  the  smallest  and  handsomest  of  the  chaetodonts,  probably  never  exceeding  4  or  5  inches 
in  length.  It  is  found  from  southern  Florida  southward  through  the  West  Indies,  and  is  generally 
common.  It  is  recorded  from  Key  West,  Havana,  Jamaica,  and  Porto  Bico.  Numerous  examples, 
each  about  2  inches  long,  obtained  by  us  at  San  Antonio  Bridge,  Mayaguez,  Porto  Beal,  Boqueron, 
Hucares,  and  Fajardo;  the  most  abundant  chfetodont  in  Porto  Bico. 

Omtodon  eapiBtratm  limueus,  Syst.  Nat.,  ed.  X,  275, 1758,  Indies;  Jordan  &  Byerxnann,  1.  c,  1677, 1898. 
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207.  Cliadtodon  bricei  H.  M.  Smith.     ''Marijyym'' ;  Bulterfty. 

Head  2.5;  depth  1.7;  eye  2.8;  snout  8.2;  interobital  3;  D.  xiii,  20;  A.  iii,  17;  i)ectoral  1.4;  ventral 
1.2;  caudal  1.4;  scales  6-40-17.  Close  to  C.  mpijstraluH,  but  with  2  ocelli,  the  larger  one,  on  body  under 
soft  dorsal,  rather  elliptical  in  shape,  the  smaller  one,  size  of  eye,  directly  above  the  larger,  on  anterior 
rays  of  soft  dorsal ;  the  brown  band  from  spinous  dorsal  across  body  is  deeper  in  color  and  its  edges 
are  more  sharply  defined  than  in  C.  cupl^trntus^  and  the  broad  posterior  brown  band  of  body  is  rela- 
tively larger  and  more  distinct,  extending  from  soft  dorsal  to  anal  and  involving  l)oth  ocelli. 

One  example  only  in  the  collection,  1.25  inches  in  length,  col  United  at  Fajardo.  Hitherto  known 
only  from  Woods  Hole,  Mass.,  where  6  specimens  were  taken  in  1897  and  42  in  September,  18V>9,  by 
the  author  of  the  species. 

Chxtodon  bricei  H.  M.  Smith,  Bull.  U.  S.  F.  C.  1897,  102,  Woods  Hole,  Mass.;  Jordan  &  Evermanii,  1.  c,  1678,  1898. 


Fig.  69. — Pmnacanthv-8  nrciintnu. 

Oenu  114.  POMACAKTHUB  Lac^pMe.     Chirivitas. 

Body  much  compressed  and  elevated,  covered  with  small  scales,  among  which  smaller  ones  are 
distributed  so  that  the  series  are  not  distinctt;  preopercle  with  a  very  strong  spine  at  its  angle,  vertical 
limb  entire  in  adult,  usually  serrulat*^  in  young;  interopercle  entire  or  nearly  so;  dorsal  fin  entirely 
scaly,  with  8  to  11  graduated  spines;  soft  dorsal  usually  nuich  elevated  in  front;  anal  with  3  graduat^H.1 
spines;  branchiostegals  6;  air-bladder  with  2  posterior  horns;  pyloric  avcsL  numerous. 

Found  in  the  tropical  seai^;  few  species,  chiefly  American;  the  young  brilliantly  colored,  the  adult 
usually  dull-colored.  The  si)ecies  vary  greatly  with  age  and  have  been  almost  inextricably  confused, 
as  the  age  variations  are  much  more  striking  than  the  specific  distinctions.  The  numbt^r  of  dorsal 
spines  is  usually  diagnostic. 

a.  Dorsal  spines  viii  to  x,  29  to  32. 

b.  Scales  in  lateral  line  about  oo  to  55;  dorsal  viii  or  ix,  30  to  32;  A.  in,  24.    Color  of  adult  steel-gray  or  scarcely 

yellowish;  young  with  4  whitish  crossbands arcuatua,  208 

66.  Scales  in  lateral  line  70  to  90;  dorsal  usually  x,  29  or  30;  anal  in,  23  or  24.    Color  black  in  adult,  with  yellow 
mottlings;  base  ol  pectoral  yellow;  young  with  several  yellowish  crossbands poru 
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208.  Pomacanthus  arcuatuB  (Linmeua).     ^^Maripom**;,  Black  Angel;  ChirivUa;  Portugais, 

Head  4;  depth  1.4;  eye  4;  snout  2.1;  interorbital  3.1;  preorbital  2.75;  D.  ix,  30  to  32;  A.  iii,  24; 
pectoral  1.1;  ventral  0.75;  caudal  0.9;  scales  8-53-27.  Body  nearly  orbicular,  greatly  compressed  and 
elevated,  covered  with  large  scales  interspersed  with  smaller  ones,  not  in  r^^lar  series;  nape,  head, 
and  breast  with  fine  scales;  dorsal  and  anal  densely  scaled  to  margins  and  tips  of  produced  rays;  a 
strong  flat  spine  at  angle  of  preopercle,  head  otherwise  unarmed,  save  for  a  few  serrulations  on  upper 
limb  of  preopercle;  dorsal  and  anal  with  a  few  of  their  anterior  rays  produced,  reaching  beyond 
truncate  caudal. 

Color  in  spirits:  Grayish-olive,  most  of  scales  of  body  very  dark  brown  with  a  pale  edge,  the 
color  not  on  scales,  but  on  membranous  expansions  of  the  integument  lining  the  scales;  caudal  with  a 
broad,  pale  edge;  young  much  darker,  sometimes  nearly  black,  with  white,  arcuate,  vertical  bars,  one 
from  nape  across  head  behind  eye  to  breast,  another  from  spinous  dorsal  across  body  behind  pectoral 
to  vent,  a  third  from  soft  dorsal  to  anal,  the  ends  extending  on  fins,  one  or  more  of  these  bars  often 
absent;  a  median  white  line  on  top  of  head;  a  pale  bar  from  angle  of  mouth  downward;  chin  dusky, 
with  a  white  spot  at  symphysis,  sometimes  chin  and  lower  jaw  pale;  caudal  with  a  pale  bar  at  base, 
sometimes  narrowly  connected^  along  outer  rays  with  the  pale  marginal  bar,  thus  surrounding  a  dark 
area  in  middle  of  fin;  posterior  margin  of  dorsal  and  anal  very  narrowly  pale-edged. 

The  black  angel  is  generally  common  in  the  West  Indies  and  is  occasionally  taken  as  far  north  as 
New  Jersey  and  as  far  south  aa  Bahia.  It  is  known  from  Key  West,  the  Tortugas,  Cuba,  Jamaica,  Porto 
Rico,  and  Martinique.  Our  specimens  from  Porto  Rico  are  5  to  12  inches  long  and  were  obtained  at 
Puerto  Real,  Isabel  S^unda,  and  Culebra.  It  is  probably  not  uncommon  in  suitable  places  about  the 
island.  It  reaches  a  length  of  1  to  2  feet,  and  is  of  some  value  as  food.  At  Key  West  it  is  found 
throughout  the  year,  and  is  caught  chiefly  in  traps,  though  it  is  frequently  taken  with  spear  or  hook. 
The  average  weight  of  those  taken  at  Key  West  does  not  exceed  2  or  3  pounds,  and  the  largest  rarely 
weigh  more  than  6  pounds. 

Charlodon  araialus  Linnseus,  Syst.  Nat.,  ed.  X,  India;  from  spec.  Mua.  Ad.  Pr.;  D.  viii,  80;  dusky  with  6  dark  bands. 
Chsttodon  aureus  Bloch,  Ichthyol.,  pi.  193,  fig.  273, 1758,  Martinique;  on  a  drawing  by  Plumier,  the  spines  9  in  the  original 

drawing;  Poey,  Fauna  Puerto-Riquefia,  329, 1881. 
Chsdodon  luiescms  Bonnaterre,  Encycl.  M^th.,  182, 1788,  Jamaica;  after  Browne. 
Chxtodon  litioricola  Poey,  Synopsis,  351,  1868,  Cuba;  black  flns  bordered  with  yellowish;  fin  rays  not  counted;  Poey, 

Fauna  Puerto-Riquefla, 329, 1881 ;  Stahl,  1.  c,  77  and  164, 1883. . 
Pomaccmthus  baUeaius  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  VII, 208, 1831,  Porto  Rico  (Coll.  Pl^e). 
Pomacanthus  cingtdaJtm  Cuv.  &  Val.,  Hist.  Nat.  Poiss.,  VII,  209, 1831,  West  Indies;  probably  sent  by  P16e  from  Porto  Rico. 
Pomacanthm  quinquecinetuB  Cuvier  &  Valenciennes,  Hist.  Nat.  Poi88.,VII,  210, 1831,  West  Indies;  probably  from  Porto  Rico. 
PomacanUtiu arcualus,  Jordan  &  Evermann , I.e.,  1679, 1898. 

Genus  115.  H0LACANTHU8  Lae^pMe.     Catalinetas. 

Body  oblong,  rather  robust,  back  not  greatly  elevated  nor  compressed;  scales  rather  small, 
roughish,  often  mixed  with  smaller  ones.  Vertical  limb  of  preopercle  with  small  equal  serne;  a  strong 
spine  at  angle  of  preopercle,  this  usually  grooved;  interopercle  short,  armed  with  1  to  4  strong  spines. 
Dorsal  fin  with  12  to  15  strong  spines,  which  are  usually  graduated,  increasing  in  height  to  the  last; 
soft  dorsal  moderate,  with  17  to  20  rays,  usually  not  ending  in  streamers.  Coloration  usually  brilliant 
and  well  defined,  changes  due  to  age  less  than  in  Paniacanlhus. 

Species  numerous  in  all  tropical  seas,  abounding  about  coral  reefs. 

209.  Holacanthus  tricolor  (Bloch).  **Palm(meta^\'  Rock  Beauty;  Caialineta;  Vaqueta  de  dos  Colore^. 

(Plate  36.) 
Head  3.4;  depth  2.1;  eye  4.4;  snout  2.2;  interorbital  3;  preorbital  4.7;  D.  xiv,  18;  A.  iii,  18; 
pectoral  1.4;  ventral  1.1;  caudal  1.3;  scales  8-48-24.  Body  oblong,  little  elevated  and  not  greatly 
compressed;  scales  for  the  most  part  r^ularly  imbricated,  exposed  portion  with  many  fine  parallel 
ridges  ending  as  very  fine  sharp  points,  making  the  scales  extremely  ctenoid;  mouth  small,  prominent; 
preorbital  with  an  antrorse  and  a  retrorse  spine  varying  greatly  with  age;  a  long  and  strong  spine  at 
angle  of  preopercle,  the  upper  limb  with  a  row  of  short  spines;  2  spines  on  lower  limb,  and  about  4 
on  interopercle;  soft  dorsal  and  anal  with  one  or  more  rays,  the  seventh  or  eighth,  or  adjoining  ones, 
produced  in  fine  filaments,  the  dorsal  slightly  the  longer,  reaching  end  of  caudal;  caudal  convex,  its 
upper  and  lower  rays  produced  in  slender  filaments,  the  upper  the  longer. 
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Color  in  life:  Caudal,  pectoral,  and  ventral  fins,  and  the  forward  parts  in  front  of  a  line  from 
fourth  dorsal  spine  to  near  lyase  of  i)ectoral,  thence  to  third  anal  spine,  bright  golden-yellow;  rest  of 
trunk  and  most  of  dorsal  and  anal  deep  black;  reddish-orange  on  preopercular  spine,  edge  of  opercle, 
and  horizontal  margins  of  dorsal  and  anal,  the  vertical  margins  and  produced  rays  of  which  are  yellow; 
orange  punctulations  on  caudal;  lips  pale-blue,  becoming  black  in  spirits;  breast  dusky;  iris  yellow, 
blue  above  and  below. 

The  rock  beauty  is  one  of  the  most  gorgeously  colored  of  tropical  fishes,  the  rich  orange  of  the 
head,  tail,  and  anterior  third  of  trunk,  and  the  soft,  satiny-black  of  the  rest  of  the  body,  together 
with  the  narrow  red  and  orange  borders  of  dorsal  and  anal  fins,  give  the  fish  a  most  striking  appearance. 
The  line  of  demarcation  between  the  colors  is  everywhere  abrupt  and  clean  cut,  and  the  contrast  is 
as  great  as  it  could  well  be. 

This  interesting  fish  is  not  uncommon  in  the  West  Indies,  ranging  south  to  Bahia  and  north  to 
the  Bermudas.  It  is  known  from  Cuba,  Bennuda,  Jamaica,  Porto  Rico,  St  Thomas,  Guadaloupe, 
Trinidad,  and  Bahia,  but  has  not  been  recorded  from  southern  Florida  or  the  Bahamas.  iSpecimena 
were  obtained  by  us  at  Arroyo  and  Isabel  Segunda,  but  it  was  not  seen  elsewhere.  This  species 
reaches  a  length  of  a  foot  or  more,  and  is  regarded  as  a  good  food-fish.  It  frequents  water  of  moderate 
depths  about  the  coral  reefs  and  is  usually  taken  in  the  fish  traps  or  baskets. 

OataHnOa,  Parra,  Descr.  DIf.  Piez.,  Hist  Nat.  Cuba,  12  pi.,  VII,  flg.  2, 1787,  Cuba. 

Chxtndon  tricolor  Bloch,  Ichth.,  pi.  426, 1795,  Cuba. 

Holacanihug  tricolor,  Jordan  &  Evermann,  1.  c,  1684, 1898. 

Oenni  116.  AK0ELICHTHT8  Jordan  ft  Evermann.    Isabelitas. 

This  genus  is  separated  from  Holacanihug  by  the  presence  on  the  ascending  limb  of  the  preopercle 
of  several  stout  graduated  spines  in  addition  to  the  large  grooved  spine  at  the  angle.  The  soft  dorsal 
and  anal  are  much  falcate  and  the  preorbital  is  without  spine;  interopercle  armed  with  1  to  4  spines; 
scales  rather  large;  body  ovate,  rather  deep,  and  compressed.  The  known  species  are  among,  the 
laxigest  of  the  chaetodonts  and  perhaps  the  most  gaily  colored  of  all.     Species  all  American. 

o.  Spines  on  ascending  limb  of  preopercle  moderate,  longest  less  than  one-fourth  length  of  large  spine  at  angle. 

b.  Nape  with  a  blue  ocellus;  .soft  dorsal  and  anal  edged  with  dark-blue;  depth  1.87  in  length  in  adult cil{arU,2\0 

66.  Nape  without  distinct  ocellus;  no  dark-blue  edgings  to  soft  dorsal  and  anal;  body  deep,  the  depth  1.6  in  length  in 
adult imbctita 

210.  Angrelichtliys  ciliaris  (Linnaeus).     ** Mariposa^ \'  Blue  Angel-fish;  IsabelUa, 

(Platb  37.) 

Head  3.8;  depth  1.8;  eye  4.7;  snout  2.6;  interorbital  3;  preorbital  3.8;  D.  xrv,  21;  A.  iii,  21; 
pectoral  1.2;  ventral  1;  caudal  1.1;  scales  47.  Body  oblong  and  compressed;  head  small,  obtusely 
pointed;  scales  on  body  of  various  sizes,  a  large  series  of  r^ularly  imbricated  ones,  with  many  much 
smaller  ones  between,  all  strongly  ctenoid,  those  of  head  much  smaller  than  the  large  scales  of  body; 
preopercle  with  a  very  strong  grooved  spine  at  angle,  upper  limb  with  shorter  strong  spines,  irr^ular 
in  length;  2  spines  on  lower  limb,  about  3  on  interopercle  and  3  on  lower  margin  of  opercle,  these 
sometimes  reduced  in  numl)er  or  entirely  absent;  preorbital  ending  in  3  diverging  spines;  spines  of 
head  subject  to  variation  in  number  and  size  with  age  of  specimen;  middle  rays  of  soft  dorsal  and  anal 
much  produced,  reaching  beyond  caudal,  the  fins  densely  scaled. 

Color  in  life:  Ground-color  blue,  margins  of  scales  yellowish;  sides  of  head  pale-yellow;  branchi- 
ost^al  membranes,  pectoral,  ventral,  and  caudal  fins  lemon-yellow;  dorsal  and  anal  reddish-orange, 
with  bright-blue  border,  bases  of  soft  portions  shaded  with  blue  of  body,  their  last  rays  with  a  dark 
blotch,  their  produced  tips  yellow;  pectoral  with  an  olive  base  bordered  anteriorly  by  a  pale-blue 
stripe,  ix)steriorly  by  a  semicircular  black  line;  nape  with  a  lai^e  round  deep-blue  spot  ocellated  with 
pale-blue  and  containing  pale-blue  specks;  iris  yellow,  with  a  blue  upper  and  lower  edge;  preorbital 
spines  pale-yellow,  other  spines  of  head  blue.  All  the  bright  colors  fade  in  spirits,  leaving  a  ground- 
color of  olive,  the  lighter  edges  of  scales  standing  out  prominently;  ocellus  persistent. 

The  variation  in  the  color  of  this  species  is  considerable.  While  the  blue  ground-color  is  usually 
sufl5ciently  strong  to  justify  the  name  "blue  angel-fish,*'  the  yellow  margins  of  the  scales  are  some- 
times so  broad  as  to  give  the  fish  a  decidedly  yellow  appearance,  which  accounts  for  the  name 
*' yellow  angel-fish/'  by  which  the  species  is  known  at  Key  West 
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This  is  a  very  handsome  fish  and,  like  the  rock  beauty,  appears  very  striking  when  seen  swim- 
ming leisurely  in  the  clear  water  about  the  coral  reefs.  It  is  known  from  southern  Florida  through 
the  West  Indies  to  Brazil;  it  has  been  recorded  from  the  Tortugas,  Key  West,  the  Bahamas,  Cuba, 
Jamaica,  the  Bermudas,  the  Lesser  Antilles,  and  Bahia.  Specimens  9  to  13  inches  lonj?  were  obtained 
by  us  at  Ponce  and  Culebra,  and  it  is  doubtless  a  common  species  about  Porto  Rico.  At  Key  West 
it  is  probably  the  most  common  of  the  4  angel-fishes  occurring  there.  It  attains  a  good  size  (1  to  2  feet 
til  length)  and  is  a  fair  food-fish.  Like  all  similar  fishes,  it  is  usually  caught  by  traps,  though  it  some- 
limes  takes  a  baited  hook. 

Angd'fish,  Catesby,  Nat.  Hist.  Carolina,  etc.,  1737. 

Isdbdita,  Parni,  Dif.Piezas,  etc.,  1787,  Cuba. 

CAastodonciYfarfe  Linnaeus,  Syst.  Nat.,  ed.X,  276, 1758,  Indies;  in  part. 

CbitUxlon  «/uawiti/o«t«  Shaw,  Naturalists'  Miscellany,  275, 1789-1813;  after  Angel-fish  of  Catesby. 

Chxtodon  parrx  Bloch  &  Schneider,  Syst.  Ichth.,  235, 1801,  Cuba;  after  Isabellta  of  Parra. 

Holacanthui  comutus  Desmarest,  Decade  Ichthyologlque,  44,  pi.  3,  fig.  3, 1823,  Cuba. 

UoUicanthuaformosm  Castelnau,  Anim.  Nouv.  ou  Rares  de  I' Am^r.  du  Sud,  Poissous,  19,  pi.  2,  fig.  2, 1855,  Bahia. 

Angelichthys  ciliaris,  Jordan  &  Evermann,  1.  c,  1684, 1898. 

Family  LV.  TEUTHIDID^.     The  Surgeon-fishes. 

Body  oblong,  compressed,  and  usually  elevated,  covered  with  very  small  scales;  lateral  line 
continuous.  Tail  armed  with  one  or  more  spines  or  bony  plates.  Eye  lateral,  high  up;  preorbital  very 
narrow  and  deep.  Nostrils  double.  Mouth  small,  low;  each  jaw  with  a  single  series  of  narrow  incisor- 
like teeth;  vomer  and  palatines  toothless;  premaxillaries  somewhat  movable,  but  not  protractile; 
maxillary  short,  closely  united  with  premaxillary;  gillrakers  obsolete;  pseudobranchia?  laige;  gills  4, 
a  slit  behind  fourth;  gill-membranes  attached  to  isthmus,  openings  thus  i-estricted  to  sides.  A  single 
dorsal  fin,  with  strong  spines,  spinous  part  of  fin  shorter  than  soft  part;  anal  fin  similar  to  soft  dorsal; 
pectoral  moderate;  ventral  fins  present,  thoracic,  mostly  i,  5,  never  i,  4,  i.  Pelvic  bones  long,  narrow, 
curved,  closely  connected,  evident  through  skin,  as  in  BcUistido'y  with  which  group  the  Teulhidid^  have 
the  closest  affinities.  Pyloric  caeca  rather  few;  air-bladder  large;  intestinal  canal  long.  Vertebrae 
9  f  13  =  22.  Posterior  suborbital  bones  in  close  contact  with  preopercle;  post-temporal  immovably  united 
with  skull,  apparently  simple,  but  really  trifurcate,  with  interspaces  filled  in  with  bone,  the  foramen 
not  passing  through  it;  intemqural  bones  with  transversely  expanded  buckler-like  subcutaneous  plates, 
which  intervene  between  spines  and  limit  their  motion  forward;  epipleurals  developed  from  ribs. 

Herbivorous  fishes  of  the  tropical  seas. 

Oenas  117.  TETJTHI8  Liim»n8.     The  Tangs. 

This  genus  includes  those  Teulhididse  which  have  the  tail  armed  with  a  sharp,  antrorse,  lancet- 
like, movable  spine;  strong,  fixed,  incisor  teeth;  ventral  rays  i,  5,  and  usually  9  spines  in  dorsal  fin. 
The  numerous  species  are  found  in  all  tropical  seas.  Herbivorous  fishes,  living  about  coral  reefe;  adult 
protected  by  the  murderous  caudal  spine,  which  grows  larger  with  age.  Of  the  six  species  of  this  genus 
known  to  occur  in  America  north  of  the  Equator,  three  are  known  from  Porto  Rico. 

a.  Outline  rhomboid,  depth  1.5  In  length;  color  brown,  washed  with  deep  blue caruleus,  211 

aa.  Outline  ovate,  depth  about  2  in  length;  color  brown,  never  blue. 

b.  Caudal  simply  lunate hepatut.^Vl 

bb.  Caudal  deeply  emarginate.    Upper  lobe  of  caudal  produced  in  a  filament bahianus,  213 

211.  Teuthis  coeruleus  (Bloch  &  Schneider).     ^^Midico*\'  Barbero;  Blue  Tang. 

(Plate  38.) 

Head  3.4;  depth  1.75;  eye  4.5;  snout  1.3;  interorbital  width  3;  preorbital  1.67;  D.  ix,  26;  A.  in, 
25.  Body  rhomboid,  anterior  profile  subvertical,  nearly  straight,  making  an  angle  of  about  60°  with 
axis  of  body;  dorsal  outline  from  origin  of  dorsal  fin  to  caudal  peduncle  a  gentle  convex  curve;  ventral 
outline  a  r^ular  curve  from  snout  to  caudal  iKjduncle;  mouth  slightly  below  axis  of  body;  least  depth 
of  caudal  pedimcle  2  in  snout  Dorsal  fin  moderate,  longest  spines  about  2.4  in  head,  a  little  shorter 
than  longest  rays;  longest  anal  rays  about  2.75  in  head,  longest  anal  spine  2;  pectoral  long,  slightly 
falcate,  as  long  as  head;  ventrals  1.5  in  head;  caudal  deeply  limate,  its  lobes  subequal,  middle  rays 
about  half  length  of  outer,  which  are  alx)ut  a  sixth  longer  than  head. 

Color,  rich  blue  throughout,  body  with  about  45  or  50  narrow  longitudinal  lines  of  lighter  blue 
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or  purplish;  no  blue  line«  on  breast  or  head;  no  crossbars;  dorsal  crossed  by  alternating  linefe  of  rich 
blue  and  light  brown,  the  edge  broadly  light  blue;  caudal  blue,  a  subterminal  brown  border,  then  a 
border  of  rich  blue;  anal  like  dorsal;  ventral  rich  blue;  pectoral  lighter  blue;  young  with  blue  shades 
less  evident.  A  specimen,  3.25  inches  long,  had  sides  olivaceous-blue,  rich  blue  on  belly;  side  with 
many  narrow  pale-blue,  almost  white,  cross-lines;  dorsal,  ventral,  anal,  breast,  and  chin  rich"  sky-blue; 
lips  whitish;  caudal  olivaceous,  bonlere<l  all  round  by  blue;  spine  pale-yellowish. 

The  blue  tang  is  generally  iM)mmon  from  the  Bermudas  and  southern  Florida  to  Brazil.  It  has 
l)een  recorded  from  the  Tortugas,  Key  West,  Cuba,  and  Jamaica.  It  is  common  alxmt  Porto  Rico, 
numerous  specimens  having  been  obtained  at  Aguadilla,  Arroyo,  and  C^lebra,  but  it  is  apparently  less 
abundant  than  either  T.  hepatu*  or  T.  bahianm.  It  onlinarily  does  not  reach  a  greater  length  than  8 
or  10  inches,  and  is  usually  found  in  the  alga?  in  water  of  but  a  few  feet  in  depth.  The  larger  indiWduals 
are  foimd  in  deeper  water  al)out  or  near  the  coral  reefs. 

Turdug  rhomboidalUi,  Catfsby,  Nat.  Hlflt.  Carolina,  etc.,  1742. 

AcajUhunui  ctertdetun  Bloch  A  8<-hneider,  Syst.  Ichth.,  214,  1801,  (Carolina,  Havana,  and  Jamaica;  based  on  Catesby 

Parra,  and  Browne. 
Acanthurus  hrotiamndii  Desmarest,  Prem.  IMc.  Ichth.,  26, 1823,  Cuba. 
AcarUhuruB  6rei^w  Poey,  Memorias,  II,  207, 1860,  Havana. 
Aa-onurus  caruleatus  Poey,  Enumeratio,  69, 1875,  Cuba;  young. 
TbulhU  cstruleus,  Jordan  &  Evermann,  1.  c,  1691, 1898. 

212.  Teuthis  hepatus  Linnauis.     ^^Mtdico*^;  ^'B(irf>ero*\'  Tang;  Dodur-fish;  Lancet-fish. 

Head  3.5;  depth  2;  eye  3.5;  snout  1.6;  interorbital  3.3;  preorbital  1.8;  D.  ix,  24  to  26;  A.  in,  22 
to  24;  pectoral  1.2;  ventral  1.4;  caudal  1.1;  scales  nvunerous.  Body  ovate,  back  greatly  elevated, 
anterior  profile  very  steep  and  moderately  convex;  caudal  lunate,  lobes  about  equal. 

Color  in  life:  Dark  olive-brown,  sides:  with  about  12  black  vertical  bars  narrower  than  inter- 
spaces, plainer  in  young;  a  brownish  stripe  along  base  of  dorsal;  spinous  dorsal  with  alternate  stripes 
running  upward  and  backward,  of  dark-blue  and  bronze-olive,  the  two  colors  of  about  equal  width; 
soft  dorsal  with  a  bluish  streak  on  anterior  side  of  each  ray,  and  a  bronze  stripe  behind  it;  fins  dark, 
often  almost  black.  A  young  example,  taken  at  San  Juan,  was  olivaceous,  with  narrow  vertical  blue 
Imrs;  spine  pale,  surrounded  by  rich  blue;  branchiostegals,  breast,  and  belly  pale-blue;  anal  bluish, 
esi>ecially  anteriorly,  its  border  deep  blue;  ventrals  blue;  caudal  brownish,  peduncle  yellowish;  eye 
blue  and  yellow;  two  or  three  small  postocular  orange  spots.  The  vertical  bars  usually  persist  in 
spirits,  but  other  markings  fa<le.  In  the  young  the  caudal  is  nearly  truncate  and  without  the  pale 
e<ige  of  the  ocean  tang. 

This  species  is  the  most  abundant  of  the  tangs,  and  is  found  from  the  Carolinas  and  southern 
Klorida  south  to  Brazil.  It  has  been  recorded  from  the  Tortugas,  Key  West,  Charleston,  Havana, 
.'  amaica,  Martinique,  and  Bahia.  About  Porto  Rico  it  is  the  most  common  of  the  tangs  and  was  seen  by 
us  at  nearly  every  place  where  collecting  was  done,  particularly  at  San  Juan,  Mayaguez,  Puerto  Real, 
luisenada  del  Boqueron,  Guanica,  Hucares,  and  Culebra,  It  reaches  a  foot  in  length,  though  the 
s|>ecimen8  obtained  do  not  exceed  6  or  7  inches.     It  is  of  considerable  importance  as  a  food-fish. 

Teulhu  Iwpatus  Linnaeus,  Syst.  Nat.,  ed.  XII,  607,  1766,  Carolina;  after  Hepatus  mucrone  rrflexo,  Gronow;  Jordan  <b 

Evennann,  I.e.,  1691, 1898. 
Chaiodon  chirurgus  Bloch,  Ausl.  Fisch.,  99,  pi.  208,  No.  24, 1784,  Martinique;  on  a  drawing  by  Plumier. 
AcajUhurus  pfdebotomus  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  X,  176, 1836,  Martinique,  Brazil,  Havana,  and  New 

York;  Poey,  Repertorio,  I.  256, 1867,  and  Poey,  Synopsis,  245,  flg.  7, 1868. 
Acronurusfusctis  Gronow,  Cat.  Fishes,  ed.  Gray,  119, 1854,  Carolina;  same  type  as  T.  hepatus  Linnseus. 
Acronurm  cometw  Poey,  Memorias,  II,  207, 1860,  Cuba;  young. 

213.  Teuthis  bahianus  (Castelnau).     *^Midico'\'  Barbero;  Ocean  Tang. 

Head  3.5;  depth  2  to  2.4;  eye  3  to  4.3;  snout  1.75;  interorbital  3.4;  preorbital  1.67;  D.  ix,  25;  A. 
Ill,  23.  Body  ovate,  anterior  profile  moderately  convex,  making  an  angle  of  about  45°  with  axis  of 
l)ody;  ventral  outline  less  arche<i;  caudal  fin  deeply  lunate,  upper  lobe  much  the  longer,  slender  and 
often  produced  into  a  filament  in  adult,  inner  rays  about  half  length  of  outer  ones,  which  are  longer 
than  head. 

Color  in  life:  Dark  bluish-brown,  blotched  with  paler  Iwlow;  no  transverse  bars;  brown,  wavy, 
longitudinal  brassy  streaks  on  body;  8  dark  Hues  on  dorsal  fin  running  parallel  with  its  edge  for  ita 
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whole  length,  separated  by  interepat'en  of  similar  width;  margin  of  caudal  fin  bluish,  with  a  violet  base; 
no  distinct  dark  crossbar  at  Imso  of  caudal.  A  young  individual,  U»8S  than  3  inches  long,  had  sides 
bluish-brown,  with  numerous  fine,  wavy,  darker  brown  longitudinal  lines;  dorsal,  caudal,  and  anal  fins 
bluish,  with  darker  blue  l)onler,  caudal  palest;  i)e<-toral  pale;  ventrals  darker  blue;  caudal  spine  bluish. 

Though  not  the  most  abundant  species  of  the  genus,  the  ocean  tang  is  the  most  valuable  of  thase 
found  in  our  waters.  It  occurs  throughout  the  West  Indies  and  (m  neighboring  coasts  of  tropical 
America  from  southern  Florida  t4)  Brazil.  It  has  l)een  recorded  from  Key  West,  Havana,  and  Bahia. 
It  is  the  least  conunon  of  the  three  specioi  found  at  Key  West,  but  aln^ut  Porto  Rico  it  is  the  second  in 
abuiKlance.  Si)ecimens  are  in  the  collections  from  San  Juan,  Aguadilla,  Mayaguez,  Ponce,  Arroyo, 
Hmrares,  Fajardo,  Isalwl  Begunda,  Culebra,  and  San  Geronimo.  I^rge  examples  were  observed  in 
jj^reatest  numbers  at  Gulebra,  where  this  was  one  of  tlie  most  common  fishes  st^en  in  the  fishennen's  boats. 
A  pot  or  trap  basket  lifted  in  our  presiMice  by  a  Tortola  fisherman  contained  30  good-sized  examples 
of  this  species,  and  many  others  had  l)een  taken  from  the  other  pots. 

The  ocean  tang  apparently  reaches  the  largest  size  of  any  of  the  three  species  (a  foot  or  more),  and 
is  by  far  the  most  important  as  a  fixni-fish.  It  is  held  in  high  esteem  by  the  fishermen  from  Tortola, 
8t.  Croix,  and  St.  Thomas  who  come  to  the  Porto  Rican  waters.  It  is  usually  caught  in  the  common 
native  trap  basket  or  pot,  which  is  l)aite<l  with  large  chunks  of  the  white  pulp  of  the  cactus  and  set  in 
4  to  10  fathoms  of  water.  Sometimes  the  fish  are  ** grained,*'  or  speared,  and  oircasionally  they  are 
taken  with  hook  and  line.  This  is  one  of  the  principal  fishes  that  are  corned  (so  that  they  will  keep 
well  for  about  two  weeks),  and  taken  chiefly  to.Santa  Cruz,  where  they  bring  alwut  $5  a  barrel. 

Acanthurtu  bahianus  Cai^UilntLU,  Aiiim.  Nouv.ou  Riirt'H  de  rAmor.Sud,  21,  pi.  11,  fig.  1,  \XiFt,  Bahia. 

Acanlhurtts  trartus  Poey,  Mem.,  II,  20S.  isfiO,  Ciibn;  lN>cy,  Fauna  Puerto- Riquefi a,  330,  1881;  Stahl,  1.  c,  77  and  164,  1883. 

Acronunu  nigriculus  Poey,  Enumemtio,  09.  1875,  Cuba;  larval  form. 

T^uthit  bahicmus,  Jordan  &  Evermanu,  1.  c,  1693, 1898. 


Fio.  70.—  TeuthU  bahianux. 

Family  LVl.  BALISTID^.     The  Trigger-fishes. 

Body  oblong,  or  ovate,  moderately  compressed,  covered  with  rather  large  rough  scales  or  scutes 
of  varjing  form,  scutes  not  forming  an  immovable  (arapace.  Lateral  line  ol)scure  or  wanting.  Mouth 
small,  terminal,  low;  jaws  short,  each  with  about  one  series  of  separate  incisor-like  teeth;  eye  near 
occiput;  preorlJital  very  deep.  Chin  without  barbel.  Gill-openings  small,  slit-like,  above  or  in  front 
of  pectoral  fins,  and  not  before  eyes.  Dorsal  fins  2,  anterior  of  2  or  3  spines,  first  spine  highest,  very 
strong,  second  locking  it  in  erection;  second  dorsal  remote  from  first,  of  many  soft  rays;  caudal  fin 
rounded  or  forked;  ventral  fins  wanting,  their  place  occupied  by  a  single  stout  thick  spine  at  end  of 
the  very  long,  iLsually  movable,  pubic  bone.  Post-temporal  short,  simple,  forks  obliterated,  bone 
grpwn  solidly  to  skull,  and  without  foramen.     Vertebrse  in  reduced  number  (17). 
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Shore-fishes  of  the  tropical  seas,  of  rather  large  size,  carnivorous  or  partly  herbivorous.  The 
family  contains  about  9  genera  and  50  species.  They  are  very  rarely  used  as  food,  many  of  them  being 
reputed  aa  poisonous.    According  to  Dc  Day: 

**  Eating  the  flesh  of  these  fishes  occasions  in  places  symptoms  of  most  virulent  poisoning.  Dr. 
Mennier,  at  the  Mauritius,  considers  that  the  poisonous  flesh  acta  primarily  on  the  nervous  tissue  of 
the  stomach,  occasioning  violent  spasms  of  that  organ  and  shortly  afterwards  of  all  the  muscles  of  the 
body.  The  frame  becomes  racked  with  spasms,  the  tongue  thickened,  the  eye  fixed,  the  breathing 
laborious,  and  the  patient  expires  in  a  paroxysm  of  extreme  suffering/' 

a.  Teeth  unequal,  oblique,  each  one  deeply  notched. 

b.  Gill-opening  with  a  number  of  enlaiKed  bony  plates  or  scutes  behind  it;  ventral  flap  movable,  supported  by  a  series 

of  spines,  more  or  less  free  at  tip,  and  resembling  fin  rays;  cheek  entirely  scaled,  without  naked  grooves  or 
patches;  eye  with  a  groove  before  it;  scales  rather  small,  50  to  75. 

c.  Dorsal  and  anal  fins  falcate  in  adult;  caudal  lobes  acuminate  in  adult;  lateral  line  slender,  undulate,  more  or  less 

developed;  scales  of  tail  and  posterior  parts  unarmed,  similar  to  those  on  rest  of  body;  ventral  flap  with  slender, 

sharp  spines;  third  dorsal  spine  little  smaller  than  second  and  remote  from  it Baustes,  118 

66.  Gill-opening  with  only  ordinary  scales  behind  it;  no  enlarged  plates  or  scutes;  ventral  flap  scarcely  movable,  its 

surface  scaled;  lateral  line  obsolete;  third  dorsal  spine  small  or  wanting;  vertical  fins  in  adult  more  or  leas 

angulate  or  fglcate. 
d.  Chin  not  projecting;  cheek  closely  scaled;  dorsal  spines  3;  scales  of  posterior  parts  unarmed  or  keeled. 

^  CANTHn>BRMI8 

dd.  Chin  much  projecting;  cheek  with  3  to  5  narrow  parallel  grooves;  dorsal  spines  2;  scales  of  posterior  parts  more  or 
less  keeled Xanthichthys 

aa.  Teeth  even,  Incisor-like;  scales  of  posterior  parts  more  or  less  keeled;  a  groove  before  eye,  enlarged  scutes  behind 
it;  lateral  line  obsolete;  third  dorsal  spine  small  or  wanting;  cheek  entirely  scaled,  but  marked  by  narrow 
grooves;  enlarged  scales  present  behind  gill-opening;  ventral  flap  scarcely  movable,  its  surface  scaled;  vertical 
flns  more  or  less  angulated Mkuchthys 

OeniiB  118.  BALI8TE8  (Artedi)  LiimiBiiB.    Trigger-iUhes. 

Body  compressed,  covered  with  thick,  rough  scales  or  plates  of  moderate  size,  60  to  75  in  a 
lengthwise  series;  a  naked  groove  before  eye  below  nostrils;  lateral  line  more  or  less  developed,  very 
slender,  undulate,  conspicuous  only  when  scales  are  dry,  extending  on  cheek.  Pelvic  flap  large, 
movable,  supported  by  a  series  of  slender,  pungent  spines.  Caudal  peduncle  compressed,  its  scales 
unarmed,  without  spines  or  differentiated  tubercles  similar  to  those  on  rest  of  body.  Gill-opening 
with  enlarged  bony  scutes  behind  it;  cheek  entirely  scaly,  without  naked  patches  or  grooves.  Both 
jaws  with  irregular,  incisor-like  teeth,  usually  4  on  each  side  in  each  jaw.  First  dorsal  of  3  spjnes, 
anterior  of  which  is  much  the  largest,  second  acting  as  a  trigger,  locking  first  when  erected;  third 
nearly  as  large  as  second  and  remote  from  it;  second  dorsal  and  anal  long,  similar  to  each  other,  in 
adult  always  falcate  or  filamentous  in  front;  caudal  fin  rounded,  with  outer  rays  much  produced  in 
adult;  branchiostegals  6;  vertebne  7  +  10. 

Species  rather  few,  chiefly  American;  some  of  them  straying  to  the  Old  World. 

Capeiscus: 

a.  Lateral  line  complete,  beginning  on  lower  part  of  cheek,  thence  extending  upward  to  behind  eye,  thence  back- 
ward to  beyond  first  dorsal,  thence  abruptly  downward  to  above  anal,  then  upward  and  at  last  horizontally 
backward  on  caudal  peduncle,  line  everywhere  much  undulated;  lines  of  the  two  sides  connected  by  a  cross 
line  at  nape;  dorsal  fin  falcate  or  filamentous;  dorsal  rays  about  ui,  27;  A.  25. 
6.  Scales  moderate,  about  60  (50  to  65)  in  a  lengthwise  series. 

c.  Body  with  few  blue  spots  or  none. 

d.  Dorsal  and  anal  with  oblique  dark  bands  of  bluish  spots;  young  clouded,  and  with  vague,  dusky  blotches  at  base 

of  dorsal;  scales  about  60 caroHnctutig 

cc.  Body  covered  with  roundish  blue-black  spots;  dorsal  and  anal  similarly  spotted forcipcUus 

Balistes: 

aa.  Lateral  line  incomplete,  usually  developed  only  on  head,  nape,  and  caudal  peduncle;  37  scales  between  origin  of 
dorsal  and  vent vdtda,214 

214.    Balistes  vetula  Linnaeus.    Old  Wife;  Old  Wench;  Cochino;  **  Peje  Puerco," 

(Plate  39.) 

Head  3;  depth  1.8;  D.  in,  29;  A.  27;  scales  63.  Median  part  of  lateral  line,  from  base  of  first 
dorsal  to  front  of  caudal  peduncle  wanting  in  adult,  branch  on  cheek  ceasing  opposite  gill-opening;  cross- 
branch  present;  ventral  flap  well  developed,  with  slender,  sharp  spines.  Scales  on  head  much  smaller 
and  more  crowded  than  those  on  body;  third  dorsal  spine  rather  shorter  and  weaker  than  second, 
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remote  from  it;  caudal  fin  widely  forked,  lobes  filamentous  and  about  eijual;  dorsal  in  adult  filamentous 
at  tip;  anal  little  elevated  anteriorly. 

Color  in  life:  Olivaceous,  yellowish  below,  especially  on  breast;  lips  green,  bordered  l)ehind  by  a 
narrow  blue  line;  a  narrow  blue  line  narrowly  bordered  by  yellow,  from  blue  line  surrounding  mouth 
backward  and  curving  downward  across  lower  side  of  cheek  toward  throat;  a  similar  but  broader 
band  from  above  snout  across  cheek  and  parallel  with  first  to  below  base  of  i)ectoral;  a  narrow  blue 
line  at  base  of  pectoral;  about  8  or  10  narrow,  black,  wavy  lines  very  narrowly  bordered  with 
yellowish -green,  radiating  from  eye;  below  eye  a  similar  black  line  extending  in  an  upwanl  curve 
from  al)ove  snout  to  base  of  pectoral;  soft  dorsal  greenish  at  base,  somewhat  purplish  al)ove,  with  2  or 
3  irr^ular,  broken,  narrow  bluer  lines  near  border,  these  sometimes  being  more  numerous;  anterior 
part  of  soft  dorsal  with  a  narrow  blue  line  extending  from  base  of  first  ray  upward  to  height  of  about 
tenth  ray;  anal  olivaceous  with  a  broad  subterminal  blue  band  anteriorly  convex  and  bordered  by 
yellowish;  tip  of  fin  and  prolonged  external  rays  faint-purplish;  caudal  pe<luncle  with  a  broad  blue 
ring  anteriorly  followed  by  two  narrow  pale-blue  lines,  last  at  base  of  caudal  fin;  caudal  greenish-olive, 
a  narrow  blue  line  following  direction  of  first  ray  for  nearly  its  entire  length,  and  a  broader  blue 
subterminal  band  extending  across  fin  from  first  to  last  ray;  spinous  dorsal  purplish  and  greenish, 
anterior  side  of  first  spine  blue,  second  and  third  spines  pale;  iris  with  an  orange  ring  and  radiating 
lines  of  white  and  blue.  In  alcohol  most  of  these  colors  disappear,  the  broad  blue  lines  on  side  of 
head  changing  to  blackish. 

This  interesting  fish  is  found  throughout  the  West  Indies  and  occasionally  northward  in  the 
Gulf  Stream  to  Woods  Hole,  Mass.;  not  uncommon  at  Key  W^est;  reconled  by  Jordan  &  Rutter  from 
Jamaica,  where  it  is  called  '*  Bessy  Cerka";  recorde<l  also  from  the  Bahamas  and  Ascension  Island; 
probably  not  uncommon  about  Porto  Rico;  the  collection  contains  four  excellent  specimens  from 
Arroyo,  where  other  individuals  were  seen  in  the  possession  of  local  fishermen. 

Ouaperva  Marcgrave,  Hist.  Bras.,  163, 1648,  Brazil. 

Tardus  oculo  radiato  (the  Old  Wife),  Catesby,  Hist.  Carol.,  pi.  22,  1?25,  Bahamas. 

B€UUl€9  vetida  Linneeus,  Syst.  Nat.,  ed.  X,  329, 1758,  Ascension  Island:  after  Bnlistrn  tttula  of  Osbeck,  Iter  ("hin  eusis 

294,  1757. 
BaHMes  beUtis  Walbaum,  Artedi  Piscium,  III,  467, 1792,  West  Indies;  after  Froyer. 
Chaliomna  velcUa  Swainson,  Class.  Fishes,  II,  325, 1839;  probably  a  misprint  for  vetula. 
BaliMet  equentris  Gronow,  Cat.  Fishes,  ed.  Gray,  31, 1854,  American  seas. 
BaliMea  vetula,  Jordan  &  Evermann,  1.  c,  1703, 1898. 

Family  LVII.  MONACANTHID^E.     The  File-fishes. 

Body  much  compressed,  covered  with  very  small  n>ugh  scales,  forming  a  velvety  covering;  males 
pometimes  with  spines  on  caudal  peduncle.  Upper  jaw  with  a  double  wries  of  incisor-like  teeth,  6  in 
outer  and  4  in  inner  series;  lower  jaw  with  6  similar  teeth  in  a  single  series;  first  dorsal  with  a  single 
Htrong  spine  and  generally  a  rudimentary  one  behind  it;  second  dorsal  long,  similar  to  anal;  ventral 
fin«  reduced  to  a  simple  osseous,  fixed  or  movable,  small  appendage  at  end  of  long  i)elvic  bone;  this 
appendage  often  rudimentary  or  entirely  absent;  no  barbel;  vertebrae  74-11  to  14=18  to  21. 

Herbivorous  shore-fishes  of  warm  seas,  closely  allied  to  the  BaliMidx,  differing  chiefly  in  having 
the  first  dorsal  represented  by  a  single  spine,  behind  which  is  sometimes  a  rudiment;  scales  small, 
spinigerous,  skin  mostly  rough- velvety.  The  family  contains  6  or  more  genera  and  about  50  species, 
moetly  small  in  size  and  not  used  as  food,  having  little  flesh  and  that  of  a  bitterish  taste. 

a.  Pubic  bone  with  a  small  spine  at  its  end;  gill-opening  short,  nearly  vertical;  dorsal  and  anal  moderate,  each  of 

fewer  than  40  rays. 

b.  Pelvic  spine  fixed. 
hb.  Pelvic  spine  movable. 

c.  Doreal  spine  armed  with  strong  rctrorse  barbs.  Usually  in  two  series MONACANTHrs,  120 

d.  Dorsal  spine  with  about  4  series  of  small  barbs I'seudomon  ACANTHrs 

rf//.  Dorsal  spine  without  barbs Canthebines,  119 

<ui.  Pubic  bone  without  spine  at  its  end;  gill-opening  long,  oblique;  dorsal  and  anal  long,  each  of  40  or  more  rays; 

dorsal  spine  without  barbs,  inserted  above  orbit Aluteba,  121 

Oenns  119.  CANTHEBINES  Swainson. 

This  genus  differs  from  \fo7iacanihu8  chiefly  in  the  absence  of  barbs  on  the  dorsal  spine,  which  is 
long,  strong,  and  placed  over  the  front  of  the  eye.     Scales  minute.     8i)ecie8  few. 

F.'c.  B.  1900-17 
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216.  Cantherines  pullus  ( Ranzaii i ) .     Lija  Colorada;  *  *  Peje  Puerco.  *  * 

Head  3.3;  depth  about  2;  D.  ii,  35;  A.  31.  B<xly  moderately  elevated;  pnout  moderately  pnxluced, 
iipl»er  profile  slightly  concave;  posterior  mai^n  of  eye  directly  alx>ve  axil.  Adults  (12  inches  long) 
with  2  to  6  pairs  of  strong  recurved  spines  on  each  side  of  tail;  caudal  short;  dorsal  spine  nearly 
straight,  rather  shorter  than  head,  without  barbs,  serrulate  in  front,  situated  above  front  of  eye;  skiji 
with  a  velvety  appearance;  stales  minute. 

Coloration  variable,  generally  with  a  whitish  spot  behind  the  last  dorsal  ray,  and  several  more  or 
less  distinct  pale  longitudinal  bands  along  tail;  head  with  undulated  bluish  streaks;  body  sometimes 
with  s(*attered  round  light  spots,  each  with  a  dark  speck  in  center;  young  sometimes  uniform  silvery; 
color  probably  varying  with  surroundings.  Specimens  7  inches  long  were,  in  life,  dirty-brown,  body 
.sparsely  covered  with  small  reddish-brown  spots;  side  of  head  with  narrow  brown  lines  and  brown 
spots;  dorsal  and  anal  pale;  caudal  brown,  crossed  by  a  pale  bar  near  middle,  which  is  followed  by  a 
dark  bar;  tip  of  tail  with  a  green  border.  In  alcohol,  the  body  and  head  become  grayish  or  blackish; 
an  irregular  black  blotch  behind  gill-opening;  fins  all  pale,  traces  of  bars  on  caudal  remaining.  In 
the  young  there  are  no  spines  on  tail. 

From  the  West  Indies  to  coast  of  Brazil,  and  occasionally  north  to  Florida.  It  has  been  recorded 
from  the  Florida  Keys  and  the  Tortugas;  also  from  Cuba  and  Bahia.  Probably  not  abundant  in  Porto 
Rico;  two  obtained  at  Arroyo,  each  7  inches  long;  others  seen.     It  reaches  a  weight  of  6  jKJunds. 

Lija  colorada,  Parra,  Dif.  Piezas,  etc.,  pi.  23, 1787,  Cuba. 

Monacanihu* puUus  Ranzani,  Nov.  Comra.  Aot.  Sci.  Inst.  Bonon.,  V,  4,  pi.  1, 1842,  Brazil. 

Monacanlhtu pardaiif, GiintheT,CBt.,yiU,2SO,lS70;  In  part, probably  not  of  Rilppell. 

MonacanthuB  rwppfWt  Castelnau,  Anim.  Nouv.  Am^r.Sud.Poi88..97,pl.  47,  fig.  2,  Bahia. 

MoTKicanlhusmacrocerus  UoU&rd,  Ann.  Sci.  Nat.  1864,4th  fieriefl.II,827,pl.l2,fig.l.l854;  Bahia, adult. 

Monacanthus  irroratu*  Poey,  Memorias,  II,  330, 1861 ,  Cuba. 

MormcaiUhus  straim  Poey,  Memorlas,  II,  329, 1861,  Cuba. 

3[onacanUtm  pnrraianus  Poey,  Proc.  Ac.  Nat.  Sci.  Phila.  1863, 185,  Cuba;  after  Lija  Ottorada  «»f  Parra. 

Monacanthu«  jmnrtahtit  Poey,  Synopsis,  437, 1868,  Cuba. 

i\intherims  pwliiM,  Jordan  <&  Evermann,  1.  c,  1718, 1898. 

OeniiB  180.  MONACANTHUB  CuTier. 

Body  short  and  deep,  very  strongly  compressed,  covered  with  minute,  rough  scales.  Mouth 
very  small;  upper  jaw  With  a  double  series  of  incisor-like  teeth,  usually  6  in  outer  and  4  in  inner  series; 
lower  jaw  with  about  6  incisors  in  a  single  series;  teeth  connivent,  unequal;  gill-opening  a  small  slit, 
shorter  than  eye,  nearly  vertical  below  posterior  part  of  eye  and  just  in  front  of  upper  edge  of  pectoral. 
Dorsal  spine  large,  armed  with  two  series  of  retrorse  barbs,  no  conspicuous  filaments;  second  dorsal 
and  anal  fins  similar  to  each  other,  of  about  25  to  35  rays  each;  caudal  fin  moderate,  rounded;  jn^lvic 
bone  with  a  blunt,  movable  spine,  bone  connet^ted  by  a  movable  flap  of  varying  size;  side  of  tail  often 
with  a  patch  of  spines,  especially  in  males.     Vertebne  7  ^  11  to  14  =  18  to  21. 

Species  very  numerous,  in  warm  seas;  most  of  them  small,  lean  fishes  with  leathery  skin  and 
bitter  flesh,  unsuited  for  food. 

MONACANTHCS: 

a.  Ventral  flap  in  adult  greatly  developed, extending  much  beyond  ventral  spine:  adult  with  2 or  3  pairs  of  recunetl 
spines  on  caudal  peduncle:  young  without  these  fharacters,  similar  to  young  of  Stcphanolepi*. 

h.  D.1,30:  A.30.    Color  very  variable cilUUus,2\6 

Stephanolepis: 

an.  Ventral  flap,  even  in  adult,  moderately  developtnl,  not  reaching  beyond  pelvic  spine:  no  re<*urv'ed  spines  on  caudal 
peduncle. 
<*.  Dorsal  and  anal  each  with  30  to  32  soft  rays. 

d.  Depth  more  than  half  length  of  body hi^pidtut,  217 

dd.  Depth  less  than  half  length  of  body gpiionotin: 

ce.  Dorsal  and  anal  each  with  about  27  soft  rays opjHmhw 

216.  Mona^antlius  ciliatuB  (Mitchill).     leather-fish;  Lija;  '' Pez  (le  Piierm:' 

Head  3.5;  depth  1.75;  young  1.5;  D.  i,  30;  A.  30;  scales  very  small,  without  median  crest. 
Spines  l)econiing  longer  cm  caudal  pe<luncle,  which  has  in  addition  2  or  3  pairs  of  strong  spines  curved 
forward,  thcst*  prominent  only  in  adults;  ventral  flap  longer  than  heH<l,  alnnit  one-thinl  length  of 
ImkIv.  Sillier-  nil  ventml  flap  developed  as  flat  plates,  with  their  fn*e  margins  jiectinate.  Snout 
iH)int(^l,  upiHT  profile  concave.  Dorsal  s])iiie  strong,  neiirly  as  long  as  head,  arme<l  behind  with  i? 
rows  of  retrorse  barbs;  ventral  sj)ine  small,  rough. 
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Color  varying  very  iiiiich  with  the  surroundings  of  the  fish,  from  dull  olive-gray  to  the  most 
vivid  grass-green;  markings  not  well  defined  and  not  very  constant;  green,  with  white  cirri  on  sides; 
a  whitish  longitudinal  cloud  behind  pectoral;  a  pale  Iwind  downward  and  forward  from  eye;  lower 
side  of  head  with  darker  crossbands;  dorsal  and  anal  pinkish,  with  (usually  8)  darker  spots  at  base; 
ventral  flap  edged  with  scarlet;  caudal  greenish,  mottled  with  darker  and  pale;  some  specimens  show 
neither  red  nor  green  shades,  and  have  vague,  dusky,  longitudinal  stripes.  A  specimen  3  inches  long, 
from  Isabel  Segunda,  Vieques  Island,  in  alcohol,  is  brownish-gray,  dusky,  with  a  large  black  clouded 
blotcli  from  front  of  soft  dorsal  downward  and  forward  to  middle  of  side;  body  irregularly  clouded 
with  dusky  elsewhere;  top  of  head  brownish -gray;  below  very  dusky,  l)ecoming  black  on  flap,  which 
liafl  a  light  submai^inal  stripe  followed  by  a  narrow  white  border;  dorsal  and  anal  translucent;  a  faint 
dark  blotch  below  middle  of  soft  dorsal,  and  one  at  front  of  anal;  caudal  barred  with  white  and  dark. 

This  sx)ecies  is  known  from  the  West  Indies  and  southern  Florida,  and  is  very  abundant  alx)ut 
the  Florida  Keys,  along  with  M.  hispidm.  It  has  been  recorded  also  from  Bahamas,  Puerto  Cabello 
(Cuba),  Jamaica,  and  Porto  Rico,  where  it  is  not  uncommon.  Our  collection  contains  specimens  from 
San  Geronimo,  Boqueron,  Guanica,  and  Isabel  Segunda,  off  Vieques  Island,  where  a  specimen  waa 
dredged  in  16  fathoms  at  station  (K)92,  and  off  St.  Thomas,  at  station  6079,  in  20  to  23  fathoms.    Length 


Fig.  71.— Monacanthus  ciliahis. 

3  to  8  inches.  The  young  of  this  si>ecies  and  of  iV.  hispidus  are  much  alike,  but  M.  cUialm  is  always 
naore  elongate,  and  as  it  grows  older  the  pelvic  flap  grows  much  larger  and  the  annature  of  the  tail 
more  distinct. 

Balisltn  eUiaim  Mitchlll.  Amcr.  Monthly  Mag.  and  Crit.  Rev.,  March,  1818,  326,  Bahama  Straits. 
M(/nacanthm  occidentcdU  Q\mi\\cT,  Cat.,  VIII,  237,  1870,  Puerto  Cabello.  Cuba. 
Monaeanthmdavid«(mi  Coxte,  Trans.  Amer.  Phil.  Soc.  Phila.,  XIV,  1870,  476,  Florida  Reef. 
Monacanthus  ciiiatus,  Jordan  &  Evcrmann,  I.e.,  1714,  1898. 

217.  Monacanthus  hispidus  (Linnieus).     Fool-fi^h;  Filr-Jish;  I^aiher-Ji»h;  Horny  Cony;  Lija. 

Head  3.4;  depth  1.75;  D.  i,  32;  A.  32.  Young  slightly  deeper  (1.5)  proportionally  than  adult. 
Body  rather  deep.  Jaws  subequal;  eye  large,  alx)ut  3  in  snout.  Ciill-opening  alDout  as  long  as  eye, 
@eparate<l  from  eye  by  an  interspace  nearly  equal  to  its  length.  Anterior  profile  slightly  concave. 
I><)rsa1  spine  somew^hat  shorter  than  snout,  more  than  half  head,  inserted  alwve  posterior  part  of  eye, 
stout,  rough,  anned  behind  with  2  rows  of  retrorse  barbs;  first  ray  of  soft  dorsal  often  filamentous  in 
adult  (male?),  it.M  length  varying  from  that  of  snout  to  that  of  deptli  of  }>ody  (longt»st  among  si>ecimens 
seen  by  us  is  one  from  Canary  Islands) ;  jHH'toral  small.  Pelvic^  Iwrne  long,  ending  in  a  sliort,  blunt, 
movable  spine,  beyond  which  the  abdominal  flap  does  not  extend.  Scales  minute,  each  with  a  crest  of 
SL\nmt  3  prickle.s  thost^  on  caudal  peduncle  villous,  thosti  on  ventral  flap  larger,  elongate;  no  naked 
areas;  no  recurved  spines  on  tail.     Length  10  inches. 
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Color,  gra«s-green  or  olive;  Imck  and  Hides  with  faint,  irrej^iilar  whitish  spots;  head  plain;  spinous 
dorsal  and  caudal  green;  second  dorsal  and  anal  translucent;  adult  less  variegated;  dull  olivaceous, 
mottled  with  dusky. 

This  species  ranges  from  ('ape  C<Ki  to  Cuba,  and  is  abundant  on  our  >>outh  Atlantic  coa**t  and 
among  the  Florida  Keys,  and  southward,  through  the  West  Indies  t4>  Brazil.  It  is  recorded  by  Jordan  <fe 
Rntter  from  Jamaica,  where  it  is  called  "mingo";  known  fn)m  Key  West,  the  Pensacola  snapper- 
grounds.  Big  Gaaparilla,  and  the  Anclote  Sponge  Kraals;  apparently  not  common  in  Porto  Rico,  as  the 
collection  contains  but  a  single  small  specimen  seined  at  Boqueron  and  five  larger  ones  from  Piiert<^  Real. 

HiUMcn  hutpidus  LinnsDus,  Syst.  Nat.,  cd.  XII,  405, 1766,  Carolina. 

Jtaiistes  broccw  Mitchill,  Trana.  Lit.  and  Phil.  SoC.,  I,  IHl.-),  467,  New  York. 

MonacanthusJUamentmius  Valenciennes,  ties  Canarii's,  96, 1836,  Canaries;  adult. 

Mnnacnnlhtu gaUimdn  Valenciennes, I.e., 95, Canaries;  ycmng. 

Mouacanthut  varbu  Ranzani,  Nov.  Comm.  Bonon.,  V,  6, 1842,  Brazil. 

Monacanthtis  masgachugctteiuiin  De  Kay,  N.  Y.  Fauna:  Fishes,  337,  pi.  57,  flg.  187, 1842,  Massachuscttfi  Bay. 

yfotmranthus  geti/cr  De  Kay,  N.  Y.  Fauna:  Fishes,  337,  pi.  59,  flg.  194, 1842,  New  Y'ork  Harbor;  probably  not  of  Bennett. 

MonacantJiu8  signijer  Storer,  Synopsis  Fishes  N.  A., 497, 1846,  Massachusetts:  substitute  for  ttrtifer,  preoccupied. 

Monacanthus  hispidu:*,  Jordan  «fc  Evermann,  1.  c,  1715, 1898. 


Fig.  T2.—Monacanthus  hUnndti*. 

Oenm  121.  ALUTERA  Cnvier.     File-ftsheB. 

B(xiy  o})long  or  rather  elongate,  strongly  compressed,  covered  with  minute  rough  scales.  Mouth 
and  teeth  essentially  as  in  Moiiacardhxi»^  but  lower  jaw  more  projecting,  so  that  the  lower  teeth  are 
directe<l  obliquely  upwanl  and  backward.  Gill-opening  an  oblique  slit,  longer  than  eye,  situated 
l)elow  and  in  advance  of  eye,  its  posterior  end  behind  base  of  pectoral.  Pelvic  bone  long,  falcate, 
movable  under  skin,  without  spine  at  its  extremity.  Dorsal  spine  small,  inst*rte<l  over  eye,  rough, 
but  without  Iwrbs;  soft  dorsal  and  anal  long,  each  of  'My  to  50  rays;  caudal  fin  convex;  }K3ctoral  small. 
S|K'cies  numerous. 

('FRATA<'ANTHr«: 

a.  Dorsal  rays  i,  3(>. 

h.  Anal  rays  38;  colomtion  nearly  uniform 9chatpfti 

bb.  Anal  rays  :i«;  b<Kly  covered  with  small,  round  dark-lm>\vn  spots jmnftata 

aa.  Dorsal  rays  about  i,  46;  anal  rays  about  .50. 
Osbrckia: 

r.  Caudal  Ihi  flouKato,  with  rounded  angles.    (k)Ioration  not  unifonn,  luad  iind  iMMly  with  irregular  Miiv  spots  ami 

liiu»s.  Upsides  small  round  black  spots;  upper  profile  of  snout  concave Mriyttn,  218 

Alitera: 

c(\  Caudal  fin  short,  subtruncate,  with  acute  angles.     Coloration  iniiform;  upper  pn)flle  of  snout  convex. ..  nunioccrtir 
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218.  Alutera  Bcripta  (Oslieck).      Unicom-fiifh;  Lijn  Trompa. 

Depth  3  to  3.25;  D.  i,  44  to  48;  A.  47  to  52;  vertebrde  7-1-14.  Bcxly  oblong,  ite  depth  being  nearly 
pqual  to  distance  of  hind  margin  of  orbit  from  extremity  of  snout;  snout  produced,  with  upper  profile 
concave;  dorsal  spine  long  and  slender,  above  middle  of  orbit,  about  1.25  in  head;  middle  of  gill- 
opening  in  advance  of  middle  of  eye;  pectoral  fin  below  posterior  part  of  eye;  caudal  fin  elongate, 
nearly  as  long  as,  or  longer  than,  head,  rounded;  dorsal  and  anal  fins  low;  ventral  spine  none.  Head 
and  body  olivaceous,  with  irregular  light-blue  spots  and  curved  streaks;  besides  these,  numerous  round 
black  spots  about  as  large  as  pupil;  dorsal  and  anal  yellowish;  caudal  reddish;  skin  finely  velvety. 

An  inhabitant  of  tropical  seas.  Common  in  the  West  Indies,  occasionally  northward  to  South 
Carolina;  also  occasionally  taken  about  the  islands  off  the  west  coast  of  Mexico.  Not  seen  by  us  in 
Porto  Rico,  but  recorded  from  there  by  Professor  Poey.     Length  2  to  3  feet. 

Vnicomu  pi»cfj»  bahamensis  (the  Unicorn-fish)  Catesby,  Hist.  Nat.  Carolina, etc,  II,  pi.  19, 1737,  Bahamas. 

Balutes  scriptus  Osbeck,  Iter  Chin.,  1, 144, 1757,  China. 

Lija  tromp<^  Parni,  Dif.  Piezas  Hist.  Nat., 46, pi. 22,  fig.  1. 

BaliMet  Istris  Bloch,  Ichthyol..  IX,  82,  pi.  414, 1795,  Morocco:  Tranquebar. 

B(diste8  omatm  Marion  de  Proc^,  Bull.  Soc.  Phiiom.,  131, 1822. 

Mvlere»  pareva  Lesson,  Voy.  Coqullle,  Zool.,  106, 1828. 

Monacanthus  proboscideus  Ranzani, Nov.  Comm.  Ac.  Sc.  Inst.  Bonon.,  1842, 8,  Brazil. 

AUUerus  i^iosus  Hollani,  Ann.  Sc.  Nat.,  IV,  1855, 14,  pi.  1,  fig.  3. 

Alutera  pMurala  Poey,  Proc.  Ac.  Nat.  Sci.  Phila.  1863, 183,  Cuba. 

Alutera  «crtp<a,  Poey,  Fftuna  Puerto-Riquefia,  345, 1881;  Jordan  &  Evermaun,  1.  c,  1719, 1898. 


Fio.  Ti.—AltUera  scriptn. 

Family  LVIll.  OSTRACIIDiE.     The  Trunk-fishes. 

Body  short,  cuboid,  triquetrous  or  pentagonal,  covered  by  a  carapace  formed  of  firmly  united 
|X)lygonal  bony  patches;  jaws,  bases  of  fins,  and  caudal  peduncle  free  and  covered  by  smooth  skin. 
Mouth  small;  each  jaw  with  a  single  serie.s  of  long,  narrow  teeth.  Maxillaries  an<i  pnunaxillaries 
firmly  united.  Gill-opening  a  nearly  vertical  slit,  l>elow  and  l)ehind  eye.  Dorsal  fin  single,  short, 
without  spine;  anal  short,  similar  to  dorsal;  caudal  rounded;  no  ventral  fins;  vertebrae  14,  the 
anterior  9  elongate,  the  last  5  extremely  short;  no  nha. 

The  (Mtraeiidie  comprise  3  genera  and  about  20  species,  all  of  the  tropical  seas,  living  near  bottom 
in  sliailow  waters.  The  species  are  so  singular  in  appearance  and  so  easily  preserved  that  they  have 
\ieen  common  in  collections  ever  since  the  collecting  of  tropical  curiosities  began.  The  4  American 
species  were  well  ^nown  to  Artedi  and  Linnaeus.     Goode  says  of  these  fishes: 

**The  locomotion  of  the  trunk-fishes  is  very  peculiar.  The  propelling  forc^  is  exerted  by  the 
dorsal  and  anal  fins,  which  have  a  half-rotary,  sculling  motion,  resembling  that  of  a  screw  proi)eller; 
the  caudal  fin  acts  as  a  rudder,  save  when  it  is  needed  for  unusually  rapid  swimmmg,  when  it  is  used 
as  in  other  fishes;  the  chief  function  of  the  broad  pectorals  seems  to  be  that  of  forming  a  current  of 
water  through  the  gills,  thus  aiding  respiration,  which  would  otherwise  l)e  difficult  on  account  of  the 
narrowness  and  inflexibility  of  the  branchial  apertures.  When  taken  from  the  water  one  of  these 
fishes  will  live  for  two  or  three  hours,  all  the  time  solemnly  fanning  its  gills,  and  when  restored  to  its 
native  element  seems  none  the  worse  for  its  experience,  except  that,  on  account  of  the  air  absorbed,  it 
can  not  at  once  sink  to  the  bottom.'' 
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Oenm  122.  LACT0PHBT8  Swainson.     Three-angled  Trank-ftebefl. 

Tnink-fisheH  with  carapace  .'i-angled,  ventral  surface  fiat  or  concave,  never  carinate;  (^rapace 
cla*«e(l  behin<l  anal  fin;  i^rapat^  with  or  without  frontal  and  alxlominal  spines;  dorsal  rays  9  or  10; 
caudal  rays  always  10.  This  genus  contains  5  species,  4  of  them  American,  and  differs  from  the  Old 
World  genus  OMracion  only  in  form  of  carapace.  The  me<lian  dorsal  ridge  of  carapace  is  mu(h  more 
developed  than  the  others,  so  that  the  IkkIv  is  3-sided  and  8-angled,  instead  of  4-sided  and  4-angled,  a.** 
in  Onirariov.  Although  this  chanw'ter  is  a  striking  one,  it  is  not  one  of  high  stnictural  inn)ortaii«\ 
Mollani  and  Bleeker  have  discanied  it  as  l)eingof  no  real  systematic  value.  All  writers  agret^  that  the 
H|)ecie8  of  the  group  are  most  closely  related,  and  that  the  relations  of  the  species  are  closer  than  they 
appear.  We  think,  with  Dr.  (ioode,  that  the  shape  of  the  carapace  affords  '*the  most  reliable  guide 
in  the  arrangement  of  the  sj^ecies  of  the  genus,"  and  we  think  it  not  improper  to  a<*<N>rd  generic 
distinction  to  the  8-angled  si)ecit»s,  as  distinct  from  the  more  s|>e<fializ(Hl  4-angled  forms. 

KlllNE8()MlS: 

a.  Carapace  without  spincH  anywhere tritfucifr,2\9 

aa.  Carapace  with  distinct  npines,  at  lca«t  on  the  ventral  ridKCH  iK'hind. 

b.  Frontal  spinefl  none. 
Chapinus: 

c.  Carapace  cUmed  behind  dornal  fln;  body  everywhere  with  n>nnd,  dark  spotii bicaudalit^^M 

Lactophrys: 

cc.  Carapace  open  behind  donml  fln:  IxMly  mottled  with  paler trigonus,221 

ACANTH08TRACI0N: 

bb.  Frontal  region  with  2  strong  spines  like  horns tricomi»,'222 


Fio.  74. — Lnctoiihr\f»  trUinthv. 
219.  liactophrys  triqueter  (Linmeus).     'V7««/>o<";   Tnink-fiHU. 

Head  3.5;  height  of  side  alx>ut  2;  greatest  ventral  width  2.6;  eye  3.4;  snout  1.4;  interorbital  1.7; 
least  depth  of  caudal  peduncle  4.1,  its  width  in  its  depth  2.5;  D.  10,  its  base  3.7  in  head,  the  height 
1.6;  A.  10,  its  base  equal  to  that  of  dorsal,  its  height  a  little  less;  P.  11  or  12,  1.6  in  head.  Body 
sharply  3-angled,  sides  rather  double  concave;  dorsal  carina  strongly  arched,  more  so  than  in  L,  hican- 
daUSf  eirding  anteriorly  above  eye;  ventral  angles  more  convex  and  flaring  than  in  L.  himudalif; 
supracK'cipital  ridge  less  strong,  continueil  backward  alongside  in  a  low,  flat  ridge;  profile  from  snout  to 
eye  somewhat  concave;  interorbital  space  concave;  ventral  surface  slightly  convex  anteriorly,  posteri- 
orly with  two  low  ridges,  the  surface  between  them  and  between  each  and  the  ventral  angle  shallowly 
concave;  scales  of  sides  hexagonal,  in  young  with  stria?  radiating  from  center  to  angles  of  each  scale, 
in  adults  arme<l  simply  w^ith  tubercles,  9  or  10  plates  in  horizontal  series  from  gill-opening  to  tail,  8  in 
median  line  of  ventral  surface,  8  between  ventral  keel  and  back;  posterior  dorsal  acute  unarmed;  (cara- 
pace closed  behind  dorsal  and  anal,  width  behind  dorsal  alx)ut  1.75  that  behind  anal;  carapat*  without 
spines  anywhere;  l)ranchial  aperture  oblique,  its  length  about  2.5  in  head,  greater  than  eye;  dorsal, 
anal,  and  caudal  obtusely  roundetl;  pectoral  triangular,  first  rays  longest. 

Color  in  life:  Body  dirty  white,  upper  third  with  small  round  white  spots  and  some  narrow  black 
bars  promiscuously  arranged;  head  whiter  and  with  whiter  stellate  spots;  ventral  angles  with  some 
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white  spots;  ventral  surface  plain  pale;  opercular  opening  bonlered  in  front  by  brown,  then  black,  and 
liehind  by  black;  Ittiseof  [wctoral  and  dorsal  blai»k,  the  fin  jmle  yellow;  caudal  ix^luncleblack  with  many 
round  white  sjMjts;  ba«e  of  tuiudal  similarly  marked;  caudal  dirty  white  with  numemuH  large  irn»gular 
black  spots.  In  spirits  dark  brown,  thickly  covered  with  circular  six)ts  of  yellowish-white;  ventral 
surface  lighter  and  without  spots;  lips,  bases  of  fins,  border  of  branchial  oi>ening,  and  caudal  peduncle 
black,  or  brown  like  ground-color  of  body;  caudal  peduncle  with  numerous  small  round  white  spots; 
ciiudal  dusky,  the  tip  black;  other  fins  plain. 

Found  among  the  VV^est  Indies  north  to  the  Bermudas,  Key  West,  and  Pensacola;  generally  very 
common  in  the  Tropics;  common  about  Porto  Rico,  the  collection  containing  specimens  from  Arroyo, 
Isabel  Segunda,  Culebra,  and  Puerto  Real.  A  sluggish  fish,  reaching  a  foot  in  length,  living  on  the 
l)ottom  about  reefs  and  among  algse,  feeding  on  minute  animals  of  various  kinds. 

fMttracum  polyodon  iTurmis  triquder  LinnoiUH,  Adolphi-Frederici,  I,  tiO,  1754,  India. 
(MracioH  triquttir  Linnausi,  Sy.st.Nat.,ed.X,  330,  1758,  India;  after  Mu«.  Ad.  Fr. 
fkiracion  concateniUiis  Bloch,  IrhthyoI.,pl.  131, 17H5,  Martinique:  on  a  painting  by  Plumier. 
Lactophrys  triqueter,  Jordan  &  Evennann  I.e.,  1722,  1898. 


Fio.  Ib.—LactirphryB  trigtmtm. 
220.  LactophryB  trigronus  (Linnaeus).     **Chapin**;  Comnum  lYunk-fish, 

Head  2.9;  height  of  side  1.7;  greatest  ventral  width  1.75;  width  lietween  ventral  si)ines  :H.5;  eye 
2.8;  snout  1.3;  interorbital  1.8;  D.  10,  its  l)ase  4.25  in  head,  1.5  in  eye  or  2  in  height  of  fin;  A.  10,  it.s 
»ia.si»  and  height  alxiut  equal  to  dorsal;  P.  2  in  head.     Body  8-angled,  ventral  anjrlcs  strongly  convex 
and  strongly  flaring;  dorsal  carina  strongly  and  regularly  arched, 
ending  anteriorly  above  posterior  border  of  orbit;  supraoccipital 
ridge  strong;  interorbital  space  concave;  profile  from  snout  to  eye 
nearly  straight,  a  slight  angle;  carapace  oi)en  l)ehind  dorsal,  clo.seil 
f>ehind  anal;  caudal  peduncle  slender,  its  length  1.6  in  head,  its 
least  depth  2.9  in  its  length,  its  least  width  2  in  its  depth.     Scales 
of  sides  hexagonal,  covered  with  small  tul)ercles. 

Color,  olive-gray,  a  faint  blue  spot  in  center  of  each  of  most 
*»f  the  scales;  nostril  in  a  yellow  spot;  boundaries  of  upper  scute-^ 
blackish,  of  lower  bluish;  scutes  behind  gill-opening  black,  sur- 
rounding a  white  center,  forming  a  large  black  blotch;  a  similar 
blotc'h  on  side  between  eye  and  base  of  caudal  |>e<I uncle;  caudal 
lieiluncle  pale-olivaceous,  with  a  few  obscure  white  spots;  fins  all 
j*ale  except  caudal,  which  is  somewhat  dusky,  especially  at  tip. 

An  inhabitant  of   the  West  Indies,  north  to  the  Bermudas 
and  Florida,  occasionally  in  the  Gulf  Stream  to  Woods  Hole  and  Chei-apeake  Bay;  common  on  the 
fcia^t  of  Florida;  recorded  by  Jordan  &  Rutter  from  Jamaica;  apparently  not  comnion  \n  Porto  Rico, 
only  one  specimen,  3  inches  long,  having  Ixien  obtained,  at  San  Antonio  Bridge.     It  reaches  a  length  of 
about  a  foot 


VUi.l6,—lAtctophry)*tri<jonux;  front  viow. 
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Oxtracion  Iriangulatm  lenibis  flgnrararum  hexagonarum  rminentibm,  etc.,  Artedi,  Genera,  66,1738,  Jamaica;  seen  by  Artedi 

in  (he  collection  of  Sir  Hans  Hloane  and  in  the  Naggs  Head  Inn.  London. 
Odracioii  Irigonus  Linnseus, Syst.  Nat.,  cd.  X,  330, 1758,  India;  after  Artedi. 
Ostracion  yalei  Siorer,  Bost.  Journ.  Nat.  Hist.,  1, 1837,353,  Holmes  Hole,  on  Marthas  Vineyard. 
Lnetophrys  oviceps  Kaup,  Archiv  Naturg.  1855,  218;  specimens  with  10  dorsal  rays,  Linnfeus  having  given  by  error 

•'  D.  14"  in  the  original  description  of  0.  irigonus. 
OMrarion  UHdtdalus  Poey,  Synopsis,  441, 1868,  Havana. 

OittracioH  exixinsum  Cope,  Trans.  Am.  Phil.  Soc.  1870,  474,  figs.  9-10,  St.  Martins,  West  Indies. 
Tjidophrfjs  trigonu*,  Poey,  Fanna  Puerto-Riquei^a,  347,  1881;  Stahl,  1.  c,  81  and  167,  1883;  Jor<!an  &  Evermann,  I.e., 

1 72:^1898. 

221.  Lactophry 8  bicaudalis  ( Lin nseus ) .     "  Chapin  *  * ;  Sjtotted  Tnink-fisJi . 

(Plate  40.) 

Head  8.5;  height  of  side  2.25;  greatest  ventral  width  2.7;  width  between  bases  of  ventral  spines 
3.6;  eye  3;  snout  1.3;  interorbital  2.1;  least  depth  of  caudal  peduncle  3.4;  ite  width  in  its  depth  3.2; 
D.  10,  base  of  fin  4  in  head,  the  height  2;  A.  10,  its  base  and  height  equal  to  dorsal;  P.  12,  1.8  in 
head.  Body  sharply  3-angled,  sides  and  ventral  surface  posteriorly  somewhat  concave;  dorsal  carina 
sliarp,  considerably  arched,  ending  in  front  over  middle  of  eye;  supraocular  ridges  strong,  a  slight 
ridge  from  supraocular  ridge  along  side  to  caudal  peduncle;  no  spines  on  head;  a  sharp,  stiff  spine,  3.4 
ia  head,  on  each  side  at  posterior  angle  of  ventral  surface;  carapace  closed  behind  dorsal  and  anal  fins, 
its  width  l)ehind  dorsal  about  twice  that  of  strip  behind  anal;  (caudal  peduncle  about  1.4  to  1.6  in  hea<l; 
branchial  aperture  oblique,  short,  alx)ut  3,6  in  head;  body  and  head  everywhere  rough,  tul^rculate, 
tulHTcles  strongest  on  body;  hexagonal  plates  best  defined  on  ventral  surface. 

Ground-color,  light-yellowish,  changing  to  whitish  below;  e>erywhere  on  head,  body,  caudal 
peduncle,  and  caudal  covered  with  small  round  black  spots,  largest  on  middle  of  side,  where  they  are 
somewhat  smaller  than  pupil,  those  on  the  caudal  peduncle  small,  larger  on  caudal  fin,  arranged  in  Ti 
to  7  irregular  vertical  bars;  tip  of  snout  rose,  with  a  few  small  black  spots  above  fleshy  base  of  dorsal; 
pectoral  with  several  black  spots,  few  or  none  upon  anal;  pupil  black,  with  orange  border.  In  spirite, 
3  to  5  irregular  white  blotches  in  center  of  hexagonal  plates  on  low  ridge  behind  eye. 

An  inhabitant  of  the  West  Indies,  generally  common  from  Cuba  to  Ascension  Island;  not  known 
from  Florida;  recorded  by  Jordan  &  Rutter  from  Jamaica;  next  to  L.  trigmixM  the  leajst  commor* 
species  of  the  genus  about  Porto  Rico,  specimens  having  been  obtained  only  at  Ensenada  del  Boqueron, 
Pone*,  and  Arroyo.     It  reaches  a  length  of  a  foot  or  more. 

Ostracion  triaugulcUus  tubercuUs  hexagonis  radicUis,  etc..  Artedi.  Genera,  67,  1738.  India. 
Ostracion  hicandalis  Linnaeus,  SyM.  Nat.,  X..  330, 1758,  India. 
iMcUnihrys  bicaudalis,  .lordan  <fc  Everuiann,  1.  c.  1723, 1898. 

222.  Lactophrys  tricornis  (Linmeus).     Toro;  CoiP-Jish, 

Head  4.25;  height  of  side  2.5;  greatest  ventral  width  4.8;  width  between  ventral  spines  8.3;  eye 
2.7;  snout  1.25;  interorbital  2;  D.  10,  base  equal  to  eye,  height  nearly  equal  to  head;  anal  base  1.25 
in  eye,  height  2  in  head;  caudal  long,  equal  to  distance  from  tip  of  snout  to  posterior  edge  of  i>ectoral 
base;  pectoral  1.2  in  head;  caudal  peduncle  long  and  slender,  length  a  little  exceeding  that  of  head, 
least  depth  2.75  in  its  length,  least  width  about  3  in  its  least  depth.  Body  3-angled;  dorsal  carina 
gently  arched,  Ix^ginning  over  posterior  part  of  pupil;  ventral  angles  not  flaring  nor  wide  ai>art,  each 
ending  i)08teriorly  in  a  stout  spine;  supraoccipital  ridge  moderate,  with  a  stout  spine  in  front;  middle 
of  side  with  a  broad  low  ridge  from  eye  to  caudal  peduncle;  snodt  projecting,  outline  from  snout  to 
occipital  spines  concave  below,  then  rising  abruptly;  interorbital  very  convex;  gid-opening  oblique, 
short,  scarcely  equal  to  eye;  carapace  closed  behind  dorsal  and  anal  fins,  the  width  of  part  behind 
dorsal  about  four  times  that  behind  anal,  plate  behind  dorsal  sometimes  ending  in  a  short  spine, 
directed  upward;  hexagonal  plates  with  small,  blunt  tubercles.  Occasional  specimens  have  a  real 
spine  on  supracaudal  plate,  as  figured  by  Lister.  Of  nine  Porto  Rican  specimens  examined  by  us  two 
have  this  spine. 

Color,  brown,  yellow,  blue,  or  green,  with  irregular  blue  blotches,  centers  of  scutes  often  lighter 
than  margins.  Young  light  gray,  tinged  with  olive;  belly  white;  head  and  carapace  with  round  spots 
of  light-blue,  these  sometimes  forming  more  or  less  interrupted  longitudinal  stripes;  about  four  of  these 
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stripes  on  cheek;  teiW  above  with  bhie,  brown-edged  spots;  dorsal  olive,  its  base  blackish;  crandal  olive, 
edged  and  mottled  with  light  blue;  anal  similar;  i>c^ctoral  olive. 

Found  in  the  tropical  Atlantic;  very  common  from  the  Carolinas  to  Brazil.  Reconled  from  several 
Florida  localities  and  common  in  Jamaica  and  Porto  Rico,  specimens  being  at  hand  from  Puerto  Real, 
Rnsenada  del  Boqueron,  Ponce,  Arroyo,  and  Isabel  Segunda.  The  four  species  of  trunk-fishes  found 
in  our  waters  have  the  same  general  habits.  They  are  all  slow  and  sluggish,  and  are  found  on  sandy 
lK)ttom  where  there  are  open  or  naked  area«  surrounded  by  patches  of  alg^e.  They  seem  peculiarly 
sust^ptible  to  cold,  and  on  the  Florida  coast  large  numbers  are  frequently  washed  up  on  the  shore 
that  have  apparently  l)een  killed  by  a  sudden  fall  in  the  temperature. 

JHscis  trianffularu  capUi  comuhm  cui  e  media,  cawla  cutanea  aeuleun  lonffus  eriffituM,  Lister,  in  Williighby,  Hint.  PI.«*c., 

Appendix,  19, 1686;  locality  not  given. 
OMranon  triangiiUUus  aculcia  dtwbus  in  capiie  ti  iiniro  longutre  »ajt€me  tui  cattdam,  Artedi,  Genera,  fmrt  3, 56,  1738;  after 

LisU-r  in  Willughby. 
Onlrtwion  triangtdaiii*  duolms  acidei^  in  frmile  et  totidrm  in  iino  ventre,  Artedi,  Oenera,  part  3. .%,  1738;  specimens  neen 

in  London  at  the  house  of  Mr.  Llllja  and  in  the  Naggs  Head  Inn. 
fMracion  tricomi*  Linnteus,  Syst.  Nat.,  ed.  X,  331,  1768;  after  Artedi. 
Ostracium  quadricomi»  Linnaeus,  Syst.  Nat.,  ed.  X,  331, 1758;  after  Artedi. 
Oslrackm  liM^  Lac^^pMe,  Hist.  Nat.  Poiss.,  I,  468, 1798;  after  Willughby. 
Ottracion  gaccormUtM,  Mitchill,  Amer.  Monthly  Mag.,  II,  1818,  328,  month  of  MisBissippi  River. 
(Tgt ration  maculatuji  Hollard,  Ann.  8ci.  Nat.  1857, 149. 
(Mracum  guineensis  Bleeker,  Ned.  Tydskr.  Dierk,  II,  298,  Guin<iu. 
Ontracion  ffrononii  Bleeker,  Ned.  Tydskr.  Dierk,  II,  298. 
Acanthostraeion  polt/gonius  Poey,  Enuraeratio.  175,  1876,  Cuba. 
Acantho&traciun  qtuidrieonie,  Stahl,  1.  c,  167,  1883. 
Lactnphryu  trieomis,  Jordan  &  Evermann,  1.  c.,  1724,  1896. 


Flu.  n.~lMctophry»  tricttmis. 

Family  LIX.  TETRAODONTID^.     The  Puffers. 

Body  oblong  or  elongate,  usually  little  compressed,  sometimes  very  broad;  head  and  snout  broad; 
belly  cafiable  of  great  inflation;  skin  scaleless,  usually  more  or  less  prickly,  spines  or  prickles  usually 
weak  and  movable,  not  roote<l;  in  one  genus  {Ephijypion)  the  skin  is  armed  with  bony  scutes  forming  a 
j!4ort  of  crarapace,  approat'hing  that  seen  in  Ostrdcion;  teeth  confluent,  forming  a  sort  of  beak  which  in 
each  jaw  is  divided  by  a  median  suture;  maxillaries  curved  outward  behind  premaxillaries;  lips  full; 
nostrils  various.  Spinous  dorsal  and  ventral  fins  wanting,  fins  composed  of  soft  rays  only;  dorsal  fin 
|M)Hterior,  op^>ositeand  similar  to  anal;  caudal  fin  distin(^t;  no  ventral  fins,  pelvic  lx>ne  undeveloped;  no 
rilte;  {xjctoral  fins  short  and  broad,  upper  rays  longe^it;  caudal  fin  and  its  vertebra?  nonnally  developed. 
Medifrontals  articulated  with  supraoccipital,  postfrontals  confined  to  sides,  ethmoid  more  or  less  pro- 
jecting in  front  of  frontals;  postfrontals  extending  outward  as  far  as  frontals;  prosethmoid  short  and 
narrow,  little  prominent  to  view  above;  vertebne  few,  7  or  8  -f- 9  to  13.  Gill-oi)ening8  small,  placed 
I'lose  in  front  of  pectorals;  air-bladder  present. 

There  are  about  10  genera  and  60  species  of  this  family  inhabiting  warm  seas  and  found  on  soft 
or  sandy  bottom  where  there  is  some  vegetation.  They  are  sluggish  in  movement  and  notecl  for  their 
habit  of  fillmg  the  stomach  with  air.  When  disturbed  they  then  float  on  the  surface,  belly  upwartl. 
Not  used  as  food,  the  flesh  being  ill-flavored  and  reputed  poisonous.  None  of  them  over  12  or  15 
inches  in  length. 
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Tetraodontin*: 

n.  Frontal  bones  expanded  sidcwiso  and  formiiiK  lateral  roofK  <»f  orbitH,  postfrontals  limited  to  posterior  portions. 

Species  chiefly  marine. 
6.  Nostril  on  each  side  with  two  distinct  openings;  frontal  region  longer  than  broad. 

c.  Dorsal  and  anal  fins  comparatively  long,  falcate,  each  of  12  to  15  rays;  nostrils  sessile,  or  nearly  so.  not  forming 
H  distinct  papilla;  mucous  tubes  on  upper  part  of  head  and  on  sides  of  body  very  conspicuous. 

Lagocephalus,  123 

cr.  Dorsal  and  anal  fins  comparatively  short,  rounded,  each  of  0  to  8  ray k;  nostrils  at  summit  of  a  hollow,  simple  (or 

lobed)  pApilla:  mucous  tubes  inconspicuous Spheroidrs,  124 

COLOMESIN*- 

an.  Frontal  bones  narrowed  and  excluded  from  orbit;  postfrontals  being  elongated  and  projected  forward  and  con- 
nected with  prefrontals:  dorsal  and  anal  fins  short,  rounded;  snout  very  obtuse;  vertebra;  8  +  11  =  19;  nostrils 
(probably)  as  in  SpheroulfH.    Fluviatile  species Coix)ME8UH 

Oenns  123.  LAQ0CEPHALU8  Swainson. 

Botly  comparatively  elongate;  skin  smooth  or  variously  prickly,  prickles  most  developed  on 
ab<lomen;  abdomen  capable  of  very  great  inflation.  Dorsal  and  anal  rather  long,  falcate,  12  to  15  rays 
each;  caudal  lunate.  Nostril  without  distinct  papilla,  each  with  two  distinct  openings;  mucous  tuljes 
on  upper  part  of  head  and  on  sides  of  body  very  conspicuous.     Lower  side  of  tail  with  a  fold. 

The  fishes  of  this  genus  are  chiefly  tropical,  Lagoceplwlus  lagocepJial^is  reaching  the  coast**  of 
southern  Europe.  Vertebne  about  8  -|- 13  =  21.  The  increased  numl^er  of  vertebrae  and  of  rays  vn 
vertical  fins  mark  a  transition  toward  the  allie<l  family,  Cfioiierhinidiey  in  which  there  are  about  29 
vertebrae,  the  dorsal  rays  about  35,  the  anal  30. 

a.  Body  elongate;  head  3.26  in  length;  depth  4.25 lsrvigcUuSt'22A 

aa.  Body  stout;  head  2.8  in  length;  depth  3.6 pachycephaius 


Via.  IH.—Lagorephaltui  Ut^^ufottu. 

223.  Lagrocephalus  laevigratus   (LinnaMis).     SmtHdh  Puffer;  '' TamhrriV ;  '' Conejo." 

Head  3.3;  depth  4.3;  eye  4.8;  snout  2.1;  interorbital  2.3;  D.  13;  A.  12;  j^ectoral  2;  caudal  1.25. 
Body  elongate,  robust,  caudal  peduncle  long  and  slender,  abdomen  greatly  distensible  and  set  with 
short  spines  which  are  depressed  when  abdomen  is  deflated,  skin  elsewhere  smooth;  head  large  and 
blunt;  upper  jaw  with  two  great  broad  confluent  incisor  teeth  with  a  median  suture;  lower  teeth  much 
smaller;  side  of  body  separated  from  belly  by  a  ridge  or  angle;  Wnes  of  mucous  poras  around  eye  an«l 
on  Ut\)  of  head  armed  with  weak  spines;  caudal  lunate. 

Color  in  spirits:  Purple  above,  nearly  black;  side  dirty-silvery,  belly  white.  The  young  have 
three  broad,  dark,  transverse  bands  on  back  of  trunk,  one  on  peduncle,  one  through  base  of  dorsal, 
and  one  opposite  pectoral;  similar  narrower  bands  on  top  of  head. 

The  smooth  puffer  is  a  large,  sluggish  fish,  reaching  a  length  of  2  feet,  and  of  no  value  a«  fo«.Hl. 
It  is  found  in  bays  and  river  mouths  from  CsL\ye  Cod  to  Brazil;  it  is  common  southward,  but  rather 
rare  north  of  Cape  Hatteraa;  rec(?rded  from  New  York,  Chesapeake  Bay,  Charleston,  Biscayne  Bay, 
Key  West,  Pensacola,  St.  Johns  River,  Tortugaa,  Cuba,  and  Jamaica.  Found  by  us  at  Palo  Seco  and 
Mayaguez,  most  of  our  specimens  being  young,  only  2.5  to  4  inches  long. 
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Odracion  cathetoplateo  oblonffiii^,  Artedi,  Genera  Pisciuin,  genus  58.  8pecle«  13,  1738;  after  orbis  lagocejihalus.  Grew,  etc. 
lyirodfrn  UnHgatug  Linnspus,  Syst.  Nnt.,  ed.  XII,  411,  ITfifi,  Charleston,  S.  C;  Poey.  Fauna   Puerto- Riquefla,  366,  1881; 

Stahl,  1.  c,  81  and  167,  1883. 
Telrodon  ntrtms  Mitchill,  Trans.  Lit.  and  Philos.  Soc..  I.  1815,  474,  New  York;  young. 
Tetrodon  mathematicus  Mitehill.  Trans.  Lit.  and  Philos.  Soc.,  I,  1815,  474,  New  York. 
Tdrodon  pachycephalita,  Ranzani,  Nov.  Comm.  Ac.  Sci.  Inst.  Bonon.,  IV.  73,  pi.  11,  fig.  2, 1840.  Brazil. 
Ilolacanthws  melanoUius  Gronow,  Syst.  Nat.,  ed.  Gray,  24,  1854,  Carolina:  based  on  THrodnn  Isn^igatuH  of  Linnaeus. 
THrodmi  Uneolaius  Poey,  Synopsis,  432. 1868,  Cuba;  young. 
lAigocephalita  IxingatuSy  Jordan  &  Evermann.  1.  e.,  1728,  1898. 

OenuB  124.  SPHEBOIDSS  Lae^pMe.     Swell-fiilies. 

Body  oblong,  not  elongate;  skin  variously  prickly  or  smooth,  sometimes  with  cirri.  A  single, 
short,  simple  nasal  tube  on  each  side,  with  2  rather  large  openings  near  its  tip.  Dorsal  and  anal  fins 
short,  little  falcate,  of  6  to  8  rays  each;  caudal  truncate  or  rounded,  rarely  slightly  concave.  Vertebrai 
8-f  10=18.  Frontal  bones  expanded  sidewise  and  forming  lateral  roof  of  orbit,  postfnmtals  limited 
to  poeterior  jwrtions. 

Species  numerous,  in  warm  seas;  largely  American.  Our  species  represent  two  well-marked 
subgenera,  the  extremes  of  which  appear  very  different  from  each  other  so  far  as  the  skulls  are 
concerned.     Some  typical  species  of  Spheroides  approach  Canthigaster  in  narrowness  of  frontal  area. 

.SPHKROIDKS: 

a.  Skull  very  narrow  above,  interorbital  area  more  or  less  concave,  2.5  to  6.5  times  in  length  of  long  snout,  5  to  12  times 

in  head;  sides  uf  body  usually  with  small  dermal  flaps. 

b.  Interorbital  space  flat  or  moderately  concave;  no  dorsal  flaps;  back  without  curved  cross-streaks:  upper  ray  of  cau<1al 

produced, 
r.  Sides  of  head  and  body  always  smooth  except  sometimes  a. strip  behind  pectoral;  spines  larger,  higher,  more  stellate, 
wider  apart  than  in  Spheroides  ?nacM/a/u«,  Irregularly  placed  and  often  wholly  wanting;  side  usually  with  small 
dermal  slips  or  flaps,  especially  in  the  young. 

d.  Lower  part  of  side  with  a  series  of  about  12  round  black  .spots;  caudal  fin  barred  with  black  and  white. .  spengleri,  224 
dd.  Ix>wer  part  of  side  with  a  series  of  black  blotches  appearing  as  short  vertical  bars  (never  round);  caudal  fin  not 

barred * nepfielm 

cc.  Sides  of  head  and  body  always  prickly,  as  is  back  from  upper  lip  to  base  of  dorsal;  belly  prickly,  prickles  all  similar, 
small,  3-rooted,  stiff  and  close-set,  never  obsolete;  no  cirri;  back  with  dark  spots;  black  blotches  on  .sides  forming 
short  oblique  crossbars,  those  behind  pectoral  most  conspicuous;  caudal  nearly  plain,  darker  at  tip. 

e.  Color  dark-brown,  with  black  blotches;  a  series  of  about  a  dozen  irregular  black  spots  along  under  side. .  maculattut 
ce.  Color  dark,  olivaceous  above;  black  blotches  on  lower  part  of  sides  in  form  of  short,  oblique  crossbars. .  marmoratus,  225 

rHKILICHTHVS: 

an.  Skull  very  broad  above,  interorbital  space  broad,  flattish,  or  very  little  concave,  its  width  more  than  half  snout 
and  2.66  to  4  in  head;  sides  without  series  of  dark  blotches  bounding  line  of  belly. 

/.  Caudal  fin  rounded  or  subtruncate;  back  and  sides  with  many  small  irregular  black  spots;  no  series  of  larger 
blotches  bounding  edge  of  belly. 

i/.  Dark  shades  on  back,  broad,  appearing  as  ground-color  and  crossed  by  pale  curved  crossbars  and  streaks  forming 
arcs  of  concentric  circles,  these  sometimes  broken  by  reticulations  everywhere  profu.sely  spotted  with  black 
in  adult;  snout  somewhat  produced testudineus,  226 

/.  Caudal  fin  lunate  or  tnincate,  with  angles  acute  or  produced. 

h.  Dorsal  rays  8;  body  more  or  less  prickly,  above  and  below;  color  brownish  above,  vermlculated  with  paler;  eye 

broader  than  interorbital  space  (in  young  of  4  inches) trichocephalus 

hh.  Dorsal  rays  10;  body  (in  adult)  everywhere  perfectly  smooth;  interorbital  space  broad,  equal  to  snout  and  twice 
diameter  of  eye;  brown,  with  darker  spots  above pachygcwtei- 

224.  Spheroides  spengleri  (Bloch).     Southern  Puffer ;  Swell  Toad;  Tambor;  '' Tamboril,'' 

Head  2.. 38;  eye  5;  snout  2;  interorbital  7;  D.  7.  Head  compressed,  long;  snout  very  long,  profile 
from  tip  of  snout  to  above  eye  rising  gradually,  slightly  concave  in  front  of  eye;  interorbital  space 
narrow,  concave,  slightly  wider  than  in  >S'.  nephelus;  posterior  part  of  body  usually  smooth,  with  a 
number  of  small  white  dermal  flaps;  anterior  part  of  body  usually  covered  with  small  stiff  prickles; 
region  back  of  eyes  and  between  pectorals  and  entire  under-parts  from  throat  nearly  to  anal  fin  prickly, 
those  underneath  strongest;  head  wholly  naked  above,  a  few  weak  prickles  on  cheek  and  a  few  on 
posterior  part  of  throat. 

Color  in  alcohol:  Dark  grayish-brown  above  on  head  and  body,  thickly  covered  and  mottled  with 
black  or  brown  spots  and  paler  areas,  spots  often  grouped,  forming  blotches;  under  parts  white;  tip  of 
chin  pale,  behind  and  on  sides  of  which  is  a  broad  dusky  border;  dark  of  side  bordered  l)elow  by  a 
line  of  about  12  round  black  spots,  varying  somewhat  in  size,  but  averaging  about  size  of  pupil  and 
iris;  pectoral,  dorsal,  and  anal  pale;  caudal  rather  distinctly  barred,  a  broad  dark  bar  at  base,  then  a 
somewhat  broader  pale  bar,  next  anothiM*  brond  darkish  bar,  tip  of  fin  pale. 
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The  (Uirrent  desoriptiona  nf  S.  Kjwnglerl  have  l)een  l)a.«e<l  partly  on  specimens  of  S.  nephelun^  an 
entirely  (listinct  s|>e<'iw,  whicli  has  Ihhmi  confused  witli  the  presimt  one.  The  two  species  differ 
markedly  in  the  very  differently-shaped  head  and  coloration.  In  S.  speiiglerl  tlie  head  is  more  slender, 
snout  much  longer,  profile  less  steep  and  less  concave,  and  the  interorbital  somewhat  wider.  The 
color  of  .S'.  ve/flidiis  resembles  that  of  S.  jnarmorcUus,  as  does  also  its  shape;  the  spots  along  side  in 
S.  apeiiglrri  are  iLsually  nearly  round,  while  in  S.  nej^helm^  they  art^  never  round,  but  are  oblong  or  short 
vertical  Imrs  invading  the  white  of  lower  parts  from  the  dark  side;  the  sp>otfi  in  *S'.  spengleri  are  always 
more  distinct  and  the  caudal  fin  is  always  barred,  a  charat^ter  which  may  be  regarded  as  diagnostic. 

An  inhabitant  of  the  West  Indies,  north  to  Florida;  recorded  from  Tortiigas,  Key  West,  Garden 
Key,  Biscayne  Bay,  Big  Gasparilla,  and  Tampa;  also  from  Cuba  and  Martinique;  common  alnrnt 
Porto  Rico,  8i>ecimens  having  been  obtained  at  San  Antonio  Bridge,  Puerto  Real,  Fajardo,  Culebra, 
and  San  Geronimo;  most  of  the  sj>ecimens  are  small,  but  the  fish  attains  a  length  of  alK>ut  a  foot. 

ntrodon  spengleri  Bloch,  lohthyologia,  1, 135,  pi.  144,  1782,  East  Indies. 

I^  Tetrodoii  plumwr  Lae«Jp6de,  Hist.  Nat.  Poiss..  I,  504, 1797,  Martinique;  on  a  drawing  by  Plumier. 

IjC  Sptitroide  tuhercult  Lac^p^e.  Hist.  Nat.  Poi.ss.,  II,  1,  1798,  Martinique;  on  a  front-view  drawing  l»y  Plumier. 

Tetrodon  plumuTi  B\oq\\  &  Schneider,  Syst.  Ichth.,  508, 1801,  Martinique;  after  Laet^ixVle. 

Hphxroides  tuberculattis  Pillot  edition  of  Lae^pMe,  VI,  279, 1831,  Martinique. 

'Mroilon  turm'dus  Poey,  Synopsis,  432, 1868,  Cuba;  not  of  Mitchill. 

Spluroidea  spengleri  Jordan  &.  Evermann,  1732, 1898;  in  part  only;  de«(*ription  confused  with  that  of  ,s*.  nepliebis. 


Pig.  79.— Spheroidfx  spengleri. 
225.  Spheroides  marmoratuB  (Ranzani).     Spiny-ltnek  Blwihfish. 

Head  2.75;  depth  4;  eye  4.5  in  head;  snout  long,  1.66  in  head;  I).  7;  A.  6;  P.  14.  Outline  of 
head  concave  in  front  of  eye;  eye  full  and  high,  its  distance  above  a  line  drawn  from  corner  of  mouth 
to  upper  base  of  pectoral  equal  to  its  longitudinal  diameter.  Interorbital  space  very  narrow,  grooved, 
its  width  equal  to  that  of  pupil.  Nostrils  at  end  of  a  tube,  situated  about  equally  distant  from  end  c»f 
snout  and  posterior  edge  of  eye.  Gill-oi>ening  equal  to  base  of  pectoral,  but  higher.  Length  of  cau<lal 
pe<luncle  from  anal  2  in  head.  Length  of  head  equal  to  half  of  distance  in  front  of  dorsal.  Posterior 
rays  of  dorsal  1.5  in  longest,  which  are  2.5  in  head.  Pectoral  very  broad,  folding  fan-like,  margins 
scalloped,  broadly  rounded,  lowest  ray  1.8  in  upper,  which  is  2.75  in  head.  Caudal  fin  slightly  longer 
than  distance  of  its  base  from  dorsal,  its  rays  all  of  equal  length,  1.57  in  head.  Prickles  on  ventral 
surface  between  chin  and  vent,  extending  on  side  of  head  in  front  of  pectoral  fin,  on  side  behind  pec- 
toral fin  to  vertical  from  dorsal,  above  from  nostrils  to  dorsal;  only  snout,  axil  of  pectoral,  and  caudal 
I>eduncle  naked.  Lateral  line  very  faint,  extending  obliquely  upward  from  side*  of  snout  under  eye, 
then  Imckward,  curving  slightly  downward  under  dorsal,  most  distinct  on  side  of  tail. 

Color  in  alcohol:  Above  very  dark-brown,  with  black  blotches,  sides  lighter,  with  very  pale  reticu- 
lations, a  series  of  about  a  dozen  irregular  black  spots  along  lower  side;  below  white;  c^audal  slightly 
dusky,  with  no  iDdications  of  bars;  other  fins  colorless. 
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This  species  differs  from  Spheroides  spengleri  in  the  high  and  prominent  eye,  very  narrow  inter- 
orbital,  strongly  concave  outline  of  snout,  extensive  distribution  of  prickles,  and  in  color.  It  is  found 
in  the  West  Indies  to  Brazil;  re<*orded  from  Brazil  and  Jamaica;  common  in  Porto  Rico,  the  collection 
containing  s|>ecimens  from  San  Antonio  Bridge,  Aguadilla,  Mayaguez,  and  Hucares. 

Tetrodon  marmoratu»  Ranzani,  Nov.  Comm.  Ac.  Sci.  Inst.,  Bonon.,  IV,  1840,  ?2,  pi.  10.  fig.  I,  Brazil. 
Spheroides  marmoratus,  Jordan  &  Evermann,  1.  c,  1783, 1898. 

226.  Spheroides  testudineus  (Linnaeus).     "  TamborW;  Tambor;  (rlohe-Juih;  Puffer, 

(Plate  41.) 

Head  3;  snout  moderately  long,  2  in  head;  eye  small,  about  7.5  in  head,  nearer  gill-opening  than 
t'nd  of  snout;  interorbital  width  4  in  head;  D.  8;  A.  6;  skin  of  back  from  nape  to  before  dorsal  fin 
c<>vered  with  small,  sparsely  set  prickles;  belly  from  throat  to  anal  with  prickles  which  are  rather 
lai^  and  closely  set;  axil  usually  prickly,  these  prickles  rarely  wanting  or  obscured;  sides  sometimes 
with  cirri.  Back  dark-olivaceous,  with  whitish  curved  lines  and  streaks  paler  than  the  ground-color, 
these  streaks  usually  arranged  as  follows:  A  circle  or  rhomb  on  middle  of  back,  in  front  of  dorsal  fin, 
this  surromided  by  an  ellipse,  the  ellipse  sometimes  broken  up  by  cross-streaks;  before  this  3  or  4 
<•  roes-streaks  extending  downward  and  backward,  one  at  nape  and  one  behind  eyes  connected  on 
median  line;  back  and  sides  with  many  irregular,  round,  blackish  spots  of  different  sizes;  a  dark  bar 
at  base  of  pectoral;  caudal  dusky  at  base,  then  pale,  posterior  half  blackish;  skull  not  very  broad, 
interorbital  area  somewhat  concave,  prefrontal  grooves  narrow.     Length  a  foot  or  more. 

An  inhabitant  of  the  West  Indies,  generally  common;  occasionally  ascending  rivers;  ranging 
north  in  the  Gulf  Stream  to  Woods  Hole;  recorded  from  several  points  in  Florida  and  apparently 
c*ommon  in  Porto  Rico,  the  collections  containing  specimens  from  Palo  Seco,  Aguadilla,  Mayaguez, 
Ensenada  del  Boqueron,  Fajardo,  Hucares,  San  Antonio  Bridge,  and  Isabel  Regunda;  taken  by  Mr. 
Gray  at  San  Geronimo;  recorded  also  from  Jamaica,  Dominica,  Puerto  Cabello,  and  Brazil. 

(MracUnt  oMtmgtui  glaber,  Artedi,  Genera  Pisclum,  60;  after  Claslus,  Willughby.etc.  Balk,  Amoen.  Acad.  1,591, 1749. 

Orbix  Utru  variegatits  (the  Globe-fish),  Catesby,  Nat.  Hist.  Carolina,  pi.  28, 1743,  Virgrlnia. 

Tetraodon  teHudineua  LinnsBUs,  Syst.  Nat.,ed.  X,  332, 1758;  based  on  Balk  and  Artedi. 

f  Tetrodon  punctatus  Bloeh  &  Scihneider,  Syst.  Ichth.,  606, 1801,  Brazil. 

Tetrodon  geometricus  Bloch  &  Schneider,  Syst.  Ichth.,  508, 1801,  Virginia;  after  Catesby. 

Tetrodon  ammocryptus  Gosse,  Nat.  Sojourn  Jamaica,  287, 1851,  Jamaica. 

Anchi»omu9  retictdarU  {Kbxl^)  Richardson,  Voyage  Herald,  161,  pi.  81, 1854;  not  Tetrodon  rrtiadaruf  Bloch  &  Si!bneider, 

which  is  Tetrodon  tegtudincus  Bloch,  not  of  Idnnseus. 
HotaranthuM  leionothot  Gronow,  Syst,  Nat.,  ed.  Gray,  24, 1864,  Americaif  ocean. 
TetrtMlon  tetiudineus,  Poey,  Fauna  Puerto-Riquefia,  347, 1881;  Stahl,l.c.,81  and  167,1883. 
i^>hcroide4  teMudincus,  Jordan  &  Evermann,  1.  c,  1734, 1896. 

Family  LX.  CANTHIGASTERID^.     The  Sharp-nosed  Puffers. 

This  family  includes  small  puffers,  similar  in  external  appearance  to  the  Tetra/xiorUidiF^  but  with 
the  snout  sharp  and  the  hack  more  or  less  compressed  or  ridge-like.  The  skeletal  characters  by  which 
the  group  is  defined  are  thus  given  by  Dr.  Gill:  Medifrontals  separated  from  supraoccipital  by  inter- 
vention of  sphenotics,  which  are  connected  and  laterally  expanded,  but  short;  prosethmoid  prominent 
above,  enlarged  and  narrowed  forward.  Vertebrse  about  8  -f  10.  Head  compressed,  with  a  projecting, 
attenuated  snout;  dorsal  and  anal  short,  few-rayed.     Nostrils  obsolete,  imperforate. 

One  genus,  with  16  species,  found  in  the  tropical  seas;  none  over  5  inches  in  length. 

Oenoi  125.  CANTHI0A8TEB  Swainson. 
Characters  of  the  genus  included  above. 

227.  Canthigaster  rostratuB  (Bloch).    ShnrjMwxed  Puffer. 

Head  2.6;  eye  3.6;  snout  1.7;  interorbital  3;  D.  6;  A.  8;  caudal  of  9  rays,  1.6  in  head.  A  tetraodont 
with  a  produced  and  pointed  snout,  elevated  and  somewhat  compressed  back,  and  the  l)elly  and  back 
with  weak  prickles. 

Color  in  life:  Back  and  one-third  distance  down  side  olivaceous,  rest  of  bmly  pale,  demarcation 
rather  abrupt,  an  oblong  black  blotch  extending  downward  and  forward  from  front  of  dorsal;  alHmt 
12  narrow  blue  lines  radiating  from  eye;  snout  with  6  or  8  similar  lines;  side  of  head  with  many  smab 
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blue  spot**,  fainter  ones  scattered  over  body;  a  group  of  finger-like  Iwirs  upward  from  base  of  anal,  and 
another  behind  the  first  on  caudal  peduncle;  fins  pale,  except  the  c«udal,  which  has  some  orange  on 
middle  rays,  upper  and  lower  rays  brown,  their  bases  eatrh  with  a  black  blotch.  In  spirits,  much  the 
same,  the  blue  l)eix)ming  brown. 

A  small  and  prettily  colored  puffer,  not  unconmion;  found  in  the  West  Indiw,  north,  in  rather 
deep  water,  to  the  banks  off  Pensacola;  also  in  the  Madeiras  and  Bermudas.  Seven  examples,  1.75  to 
2.75  inches  long,  taken  in  the  seine  at  San  Antonio  Bridge  and  Fajardo,  and  2  from  San  Geronimo. 

TMrodon  rofiratus  Bloch,  Ichthyol.,  I,  pi.  146,  1782,  India. 
THrodon  capMrattis  Lowe,  Proc.  Zool.  Soc.  London  1889,  90,  Madeira. 
Telrodoii  ornatiUf  Poey,  Synopaia,  433, 1868,  Havana. 
Chnthigastcr  roBtratw,  Jordan  &  Evermann,  1.  c,  1741, 1898. 

Family  LXI.  DIODONTIDi€.     The  Porcupine-fishes. 

Body  short,  broad,  depressed  above.  Belly  moderately  inflatable,  coveretl  everywhere  except 
on  lipe  and  caudal  peduncle  with  spines,  which  ar^  usually  2-rooted  or  3-rooted  at  their  bony  base. 
Caudal  peduncle  short  and  slender.  Mouth  moderate,  terminal,  each  jaw  covered  with  a  bony  plate 
like  the  beak  of  a  bird,  these  not  divided  by  a  median  suture.  Nostrils  on  each  side  forming  a  small 
tentacle,  usually  with  two  openings.  Eye  rather  large,  gill-opening  UKnlerate,  immediately  in  front 
of  pectoral,  which  is  short,  broad,  and  rounded.  Dorsal  and  anal  fins  short,  similar  to  each  other, 
rounded  in  form  and  placed  posteriorly. 

The  Diodantidse  comprise  about  6  genera  and  15  species,  sluggish  fishet*,  living  on  the  bottom 
among  weeds  and  corals,  in  tropical  seas.  When  disturbed,  they  swallow  air  and  float  belly  upward 
on  the  water.  Their  capacity  of  inflation  is  very  much  less  than  that  of  the  Tdraodontidsey  from  which 
family  they  differ  chiefly  in  the  stronger  armature  and  in  having  no  division  in  the  l)ony  plate  of 
either  jaw.  Rarely  used  as  food,  being  generally  regarded  as  poisonous.  The  sixjcies  are  mostly  well 
known  in  collections,  the  singular  form  having  attracted  the  attention  of  travelers  in  the  earliest  times. 

a.  Dermal  ossiflcations  very  small,  each  one  2-rooted,  with  fine  flexible  spine  or  hair-like  bristle.    Nasal  tentacles 

present Trichodiodon 

aa.  Dermal  owlflcations  mostly  2-rooted;  spines  rather  slender,  but  stiff  and  erectile.    Nasal  tentacle  simple,  with  2 

lateml  openings Diodon,  126 

CUM.  Dermal  osslflcations  all  or  nearly  all  3-rooted,  each  with  a  short,  stiff,  immovable  spine.    Nasal  tentacle  simple, 

with  2  openings Chiloiiycterus,  127 

aaaa.  Dermal  ossifications  of  flattish,  papery,  or'cartllaginous  plates  Mrlth  minute  hair-like  papillse;  nostril  short,  entire, 
with  2  lateral  openings Lyosphjera 

Oennt  126.  DIODOK  LinnsBiiB.     Poroupine-flihes. 

Body  robust,  belly  moderately  inflatable.  Dermal  spines  strong,  stiff,  most  of  them  2-rooted  an<l 
erectile,  a  few  3-rooted  and  therefore  immovable;  lx)th  jaws  entire;  nasal  tube  simple,  with  two  lateral 
openings.  Pectorals  brtmd,  their  margin  undulate,  upper  lobe  longest;  vertical  fins  rounded,  dorsal 
and  anal  short,  posteriorly  inserted,  similar  to  each  other. 

Found  in  tropical  seas,  the  few  species  being  very  widely  distributed. 

a.  Spines  terete. 

6.  Frontal  spines  not  as  long  as  post-pectoral  spines  (in  adults  not  half  as  long,  about  as  long  as  eye);  predorsal  spines 
very  short,  3-rooted,  fixed  or  nearly  so;  20  spines  In  a  series  between  snout  and  dorsal;  post-pectoral  spines  very 
much  elongate,  especially  in  adult,  shorter  in  young;  dorsal  rays  15;  anal  15;  upper  lobe  of  pectoral  littlo 
longer  than  lower.  Adult  above  everywhere  covered  with  round  black  spots,  these  largest  in  front  of  dorsal, 
smallest  on  naked  area  about  mouth;  white  below;  fins  profusely  spotted  with  black;  young  with  fewer  spoK 
but  never  with  large  blotches hygtrtjt,  22H 

66.  Frontal  spines  long,  usually  longer  than  poet-pectoral  spines,  about  twice  as  long  »is  eye  in  adult;  predorsal  spines 
not  shortened,  2-rooted,  erectile;  14  to  17  spines  in  a  series  betwecu  snout  and  dorsal;  post-pectoral  spines  not 
especially  elongate,  their  development  variable;  dorsal  rays  usually  12;  anal  12;  pectoral  broader  than  long, 
Its  upper  lobe  pointed,  lower  lobe  rounded.  Body  marked  with  black  spots  and  blotches,  irregular  in  size, 
usually  a  broad  black  l>ar  from  eye  to  eye,  continued  below  eye  as  a  narrow  bar;  a  broad  bar  across  occiput;  a 
black  blotch  above  each  pectoral;  a  short  bar  in  front  of  dorsal;  another  in  which  dorsal  is  inserted;  a  blotch 
behind  pectoral,  and  many  small  spots  and  blotches  on  upper  parts;  fins  with  few  spot*,  usually  unmarked  in 
the  young holticanfhuf,  22y 

(UL  "Spines  comprt»sst»<l  laterally,  short:  15  spiiu's  in  a  scries  lM'l\vt*on  snout  nn<l  dorsal:  upiter  parts  covennl  with 
round  spots,  those  about  pectoral  sometimes  euufluent  into  a  blotch;  fins  immaculate" macutifc 


Digitized  by 


Google 


THE   FISHES   OF  PORTO   BICO. 


271 


228.  Diodon  hystrix  Liniiieiis.     Porcupine-fish;  Erizo;  Ihterco  Espino;  *^Guanabano.** 

Head  3;  depth  3.5;  D.  13  to  15;  A.  13  to  15.  Spines  strong,  dilated  at  base,  with  a  pair  of  Iwisal 
groovei*;  frontal  spines  not  as  long  as  post-pectoral  spines  (in  adults  not  half  as  long,  about  as  long  as 
eye);  post-pectoral  spines  longer  than  any  others,  especially  in  adult,  usually  alwut  as  long  as  pe<'toral 
fin,  those  of  posterior  part  of  back  and  tail  short  and  broad,  3-rooted,  and  therefore  not  erectile;  pre- 
(lorsal  spines  very  short,  3-rooted,  fixed,  or  nearly  so;  about  20  spines  in  a  series  between  snout  and 
<lorsal;  upper  lobe  of  pectoral  little  longer  than  lower;  upper  and  lower  part  of  tail  with  2  or  3  pairs 
of  3-rooted,  immovable,  recumbent  spines.  Adult  above  everywhere  covered  with  small,  round,  black 
8iK>ts,  these  largest  in  front  of  dorsal,  smallest  on  naked  area  about  mouth;  white  below;  fins  all  more  or 
k'«5  spotted  in  adujt,  nearly  plain  in  young. 

This  species  attains  a  length  of  about  3  feet.  An  inhabitant  of  the  tropical  seas,  everywhere 
i*ommon,  north  to  Lower  California,  Florida,  and  Hawaiian  Islands;  abundant  in  collections,  being 
stuffed  and  dried  as  a  curiosity;  not  used  as  food:  recorded  from  the  Tortugas,  Key  West,  Biscayne 
Bay,  and  Indian  River  in  Florida,  and  by  Jordan  &  Hutter  from  Jamaica;  not  seen  by  us  in  Porto  Rico, 
but  recorded  from  there  by  Professor  Poey  and  Dr.  ijtahl. 

Orbi4i  echinatus  Rondelet,  De  Piscibus,  324, 1558,  Northern  Ocean. 

fi'namajacu  ffiiara  Marcgrave,  Hist.  Nat.  Bras.,  159, 1648,  Brazil. 

Ogtnwion  itmico  dUontru^,  Artedi,  Genera  Plsclum,  60,  No.  19,  1738. 

Erizo,  Parra,  Desc.  Dif.  Pieza8,Hl8t.  Nat.  Cnba,  60,  pi.  29,  fig.  1,  1787,  Havana. 

JHodon  hygtrix  Linnseus,  Syst. Nat.,  ed.X, 335, 1758, India;  after  Artedi. 

Diodon  atinf/a  Bloch,  Ichth.,  IV,  75,  pi.  126, 1787;  not  of  Linnaeus. 

U  Diitdon  (Plumier)  Lac^p^de,  Hist  Nat.  Poiss.,  II,  1  and  10,  pi.  3,  flg.  3,  1798,  Martinique:  on  a  drawing  by  Plumler. 

Dhidon  bracMatus  Bloch  &  Schneider,  Syst.  Ichth.,  513, 1801,  Cuba;  after  Parra,  pi.  29,  flg.  1. 

Diodon  punctatm,  Cuvier,  M6m.  Mua.  Hist.  Nat.,  IV,  132, 1818,  no  locality. 

Diodon  rchinui  (Raflnesque)  Bonaparte,  Cat.  Met.  Pise.  Eur.,  87, 1846,  Mediterranean  Sc-a:  accidental. 

ParadifMion  kyHn'jr,  Poey,  Fauna  Puerto-Riauefia,  1.  c,  346, 1881;  Stahl,  1.  c,  81  and  166. 1883. 

Diodon  hygtrix  Jordan  &  Evermann,  1.  c.  1745. 1898. 


Fig.  &).— Diodon  hystrix. 
229.  Diodon  holacanthus  Linnteus. 

D.  12;  A.  12.  Very  similar  to  Diodon  hyslrixy  but  with  frontal  spines  usually  longer  than  spines 
l>ehind  pectoral,  about  twice  as  long  as  eye.  Predorsal  spines  not  shortened,  2-rooted,  erei!tile;  about 
14  to  17  in  a  series  between  snout  and  dorsal;  post-pectoral  spines  not  especially  elongate,  but  movable; 
I)ectoral  broader  than  long,  upper  lobe  pointed,  lower  lobe  roundeil. 

Coloration  much  as  in  Diodon  hystrixy  but  more  variable,  spots  fewer  and  larger;  usually  a  broa<l 
black  bar  from  eye  to  eye,  continued  l)elow  eye  as  a  narrow  bar;  a  broad  bar  across  occiput;  a  black 
blotch  above  each  pectoral;  a  short  bar  in  front  of  dorsal;  another  in  which  dorsal  is  inserted;  a  blotch 
l)ehind  pectoral,  and  many  small  spots  and  blotches  on  the  upper  parts;  fins  with  few  spots,  mostly 
immaculate  in  young. 

Found  in  all  warm  seas,  north  to  Florida  Keys,  Ix)wer  California,  and  Hawaiian  Islands,  its  range 
coinciding  with  that  of  Diodon  hysh^Lvy  from  which  it  may  prove  to  be  not  distinct.  The  distinctions 
are  generally  evident  in  the  adult,  but  young  examples  apparently  intermediate  are  often  found. 
Pc»«ibly  the  two  lire  different  sexes  of  the  same  si)Ocies.  Length  1  to  2  feet.  The  single  .Hi)ecinien 
obtained  by  us  was  seined  in  Guanica  Bay,  Jaimary  28,  and  is  5  inches  long. 
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CraijracUm,  Nob.  9  and  IS,  Klein,  Historia  PlflC.,  19  and  20,  pi.  3,  fig.  6, 1740. 

(hUranon  oblongut  JtolacanthtM,  Artedi,  Genera,  60,  No.  20. 

Diodon  holocatUhus  Llnnceua,  Syst.  Nat.,e(i.X,  885, 1758,  India;  baaed  on  Artedi;  misprint  for  holavaitthun. 

IjC  Diodon  tacheU,  Lac^pWe,  Hi«t  Nat.  Poise.,  II,  13, 1798,  New  Cytherea. 

Diodon  8pino9issimus  Cuvier,  M^^m.  Mua.,  IV,  134, 1818,  no  locality. 

Diodon  mdanopsis  Kaup,  Wiegmann's  Archiv  1855,  228. 

Paradiodon  quadrimamUahu,  Bleeker,  Atl.  Ichth.,Gynmod.,pl.8,fig.2,1865. 

Diodon  maculalus,  var.  o,  Gilnther,  Cat.,  VIII,  307,    1870;  based  on  DUmIoh  tacluU  of   Lae^pMe;  St.  Croix;  JaniHiir. 

Panama;  South  America;  Hawaiian  Islands:  Ciiina;  Sooloo  Sea;  Indian  Ocean. 
Erizo  Guanabana  Parra,  Desc.  Dif .  Plezas  Hist.  Nat.  Cuba,  62,  pi.  29,  fig.  2, 1787,  Havana. 
Diodon  lituromis  Sliaw.  Gen.  2tool.,  V,pl.2,436, 1804;  after  Diodon  tacheU,  Lac<5pMe. 
Diodon  nmvmmaculatiui  Cuvier,  M4m.  Mus.  Hist.  Nat.,  IV,  136,  pi.  6, 1818,  no  locality. 
Diodon  sexmaculatus  Cuvier,  M<Jm.  Mus.  Hiat.  Nat.,  IV,  136,  pi.  7, 1818,  no  locality. 
IHodon  quadrimaculatus  Cuvier,  M6m.  Mua.  Hiat.  Nat.,  IV,  137, pi. 6, 1818,  OtaH i. 
Diodon  muUimaeulaius  Cuvier,  M6m.  Mus.  Hist.  Nat,  IV,  136, 1818, no  locality. 
Diodon  holacanthm,  Jordan  &  Evermann,  1.  c,  1746, 1898. 

Oenns  127.  CHUOMTCTEKITS  Bibron.     Burr-fishes. 

Body  broad,  depressed,  moderately  inflatable.  Dermal  spines  short,  stout,  immo>'able,  triangular, 
each  with  3  roots;  nasal  tube  simple,  with  2  lateral  openings;  tube  sometimes  rounded,  sometimes 
flattened,  and  with  partition  feeble  and  easily  torn,  so  that  tentacle  appears  divided;  caudal  peduncle 
short;  fins  small,  formed  as  in  Diodon;  jaws  without  median  suture.  Si)ecie8  numerous,  of  smaller 
size  than  those  of  Diod^my  spines  broa<ler  and  lower,  their  bases  forming  a  coat  of  mail. 

Cycuchthys: 

n.  Nasal  tentacle  subcylindrical,  not  divided. 

h.  Fins  unspotted;  supraorbital  spines  2,  with  generally  a  tentacle  between  them:  a  spine  in  middle  of  forehead. 

c.  Superciliary  edge  raised. 

d.  T'pper  parts  greenish -black,  with  a  series  of  undulating  blackish  stripes  ninning  from  nape  backward:  a  similar 

series  between  eyes  and  across  face;  an  ocellated  black  spot  above  t>ectoral;  a  larger  *ine  behind  poc^toral;  an 

ocellated  spot  on  each  side  of  dorsal,  and  an  elongated  spot  behind  each  of  ventral  antennse schajyji 

dd.  Upper  parts  plain,  without  series  of  lines;  spots  as  in  C.  schctpfi sjnntmu 

ddd.  Upper  parts  covered  with  black,  hexagonal  reticulations antiUanim 

cc.  Superciliary  edge  not  raised;  upper  parts  with  numerous  black  dots,  some  with  bluish  centen;  a  black  spot  in 
middle  of  nape;  a  large  kidney-shaped  spot  above  pectoral,  and  a  subtriangular  blotch  before  and  along  baj^ 

of  dorsal  fin;  a  series  of  antennae  along  lower  part  of  side aniennatus,230 

Chilomyctervs: 

«a.  Naxal  tentacle  flattened,  divided;  fins  spoiled  with  black;  supraorbital  spines  3,  feeble,  none  on  forehead. 
c.  Supraocular  cirrus  well  developed;  upper  parts  densely  covered  with  small,  round,  blackish  spots;  a  large  black 
blotch  before  and  around  dorsal,  another  on  each  side  above  gill-opening  and  pectoral ;  spines  short,  compressed, 
anterior  root  flat,  longer  than  theothen< atinga 

280.  Ohilomycteros  antennatiis  (Cuv'er).    Sjyiny  Jhiffer. 

(PLATE  42.) 

Spines  strong,  but  short;  2  al)ove  orbit,  1  more  or  less  prominent  in  the  middle  of  forehea<l. 
Superciliary  edge  not  raised;  generally  a  tenta^'Ie  l)etween  superciliary  spines.  Tentacles  along  lower 
part  of  side,  1  on  each  side  and  in  advance  of  anal  fin  being  especially  develoj^.  Tail  spineless,  but 
roots  of  one  pair  of  spines  reaching  across  behind  dorsal  fin. 

A  black  spot  in  middle  of  nape;  a  large  kidney-shaped  spot  above  pectoral,  and  a  subtriangular 
blotch  before  and  along  base  of  dorsal  fin;  generally  a  small  black  spot  below  eye;  some  or  all  of  these 
spots  edged  with  lighter;  upper  and  lateral  parts  with  numerous  black  dot*?,  some  with  a  bluish  pupil; 
abdomen  brown;  fins  unspotted. 

In  an  example  3  inches  long,  obtaine<l  at  Mayaguez,  and  from  which  plate  42  in  this  volume  was 
matle,  the  general  color  is  a  light-brown,  somewhat  darker  on  back  and  under  parts;  a  large  grasH- 
green  blotch  on  occiput,  a  similar  oblong  one  alK>ve  hsmy  of  pectoral,  and. another  on  back  a<T08s  lJa^e 
of  dorsal  fin;  back,  head,  and  side  with  numerous  small,  roundish  black  specks;  iris  yellow,  pupil 
pale-blue;  fins  all  pale-blue  or  greenish-blue. 

West  Indies  and  ranging  southward;  recorded  from  St.  Croix,  Jamaica,  Porto  Rico,  and  Cape  of 
Good  Hope.     Ix^ngth  S  intdies.     One  specimen  seined  at  Mayaguoz  and  one  taken  at  San  Geronimo. 

Diodon  antcnnatus  Cuvier,  M^m.  Mus.,  IV,  1.31,  pi.  7,  1818. 
Chihmf/dtnui punctietiUUus  Poey,  Anal.  Hist.  Nat.,  346,  1881,  Porto  Rico. 
Chilomycterus  anienJuUus,  Jordan  &  Evermann,  1.  c,  1760, 1898. 
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Family  LXII.  SCORPiENID^E.  The  Rock-fishes. 

Body  oblong,  more  or  less  compressed,  head  large  and  with  one  or  more  pairs  of  ridges  above, 
which  usually  terminate  in  spines.  Opercle  usually  with  2  spinous  processes;  preopercle  with  4  or  5. 
Mouth  terminal,  usually  large,  with  villiform  teeth  on  jaws  and  vomer,  and  usually  on  palatines. 
Premaxillaries  protractile;  maxillary  broad,  without  supplemental  bone,  not  slipping  under  preorbital. 
Gill-openings  wide,  extending  forward  below;  gill-membranes  separate  and  free  from  isthmus,  usually 
no  slit  behind  fourth  gill.  Scales  ctenoid  or  sometimes  cycloid,  usually  well  developed,  sometimes 
nearly  obsolete.  Lateral  line  single,  continuous,  concurrent  with  back;  a  narrow  bony  stay  extending 
backward  from  suborbital  toward  preopercle.  Ventral  fins  thoracic,  of  normal  percoid  form,  i,  5, 
rays  branched;  dorsal  fin  continuous,  sometimes  so  deeply  notched  as  to  divide  it  into  2  parts,  with  8  to 
16  rather  strong  spines  and  about  as  many  soft  rays;  anal  rather  short,  with  3  spines  and  5  to  10  soft 
rays;  soft  rays  in  all  fins  branched,  except  some  or  all  of  rays  of  pectoral;  pyloric  ceeca  in  moderate  or 
small  number  (fewer  than  12) .  Pseudobranchise  large.  Air-bladder  usually  present.  Actinosta  moderate, 
inserted  on  posterior  edges  of  hypercoracoid  and  hypocoracoid;  ribs  borne  on  enlarged  pleurapophyses, 
Post-temporal  bifurcate,  normally  connected;  myodome  more  or  less  developed. 

The  Scorpasnidso  are  a  large  and  very  interesting  family  of  about  30  genera  and  more  than 
250  species  inhabiting  all  seas,  but  especially  abundant  in  the  temperate  parts  of  the  Pacific  Ocean, 
where  they  form  a  large  proportion  of  the  fish  fauna.  They  are  non-migratory  fishes,  living  about 
rocks.  Most  of  them  are  of  large  size  and  many  of  the  species  are  used  as  food,  though  some  of  them, 
particularly  species  in  the  genus  Scorpsena^  are  in  some  places  regarded  as  being  poisonous.  Whether 
there  is  any  good  reason  for  this  belief  has  not  been  demonstrated.  Many  of  the  species  of  this  family 
are  viviparous,  the  young  being  produced  after  reaching  considerable  size. 

a.  Dorsal  spines  12;  vertebrse  10  + 14  =  24. 

6.  Palatine  teeth  present;  anal  rays  usually  in,  5. 

c.  Bones  of  head  scarcely  cavernous;  occiput  with  2  pairs  of  spines;  scales  ctenoid  or  provided  with  dermal  flaps. 

d.  Pectoral  with  some  of  its  median  rays  more  or  less  branched. 

e.  Scales  on  top  and  sides  of  head  ctenoid;  cranium  much  as  in  Sdxistodes,  the  armature  moderate Helicolbnus 

ee.  Scales  on  top  and  sides  of  head  cycloid  or  wanting;  cranium  with  many  spines Scorpjbna,  128 

dd.  Pectoral  rays  all  simple;  head  more  or  less  scaly,  the  scales  ctenoid Pontinus,  129 

ee.  Bones  of  head  with  large  muciferous  cavities;  occiput  with  only-1  pair  of  spines;  scales  cycloid;  pectoral  rays  20  or 
more;  head  scaleless  above;  no  groove  at  occiput;  some  of  the  pectoral  rays  branched Setarches 

Oenoi  128.  8C0BFSKA  (Artedi)  LinnaBiis.    The  Scorpion-flihes. 

Body  oblong,  somewhat  compressed.  Head  large,  not  much  compressed,  naked  above,  and  more 
or  less  uneven  with  spinous  ridges,  often  with  dermal  flaps.  Mouth  large,  with  bands  of  vilhform  teeth 
on  jaws,  vomer,  and  palatines.  Scales  mostly  ctenoid,  of  moderate  size,  often  with  skinny  flaps.  Dorsal 
fin  with  12  stout  spines;  anal  with  3  spines,  second  commonly  the  longest;  pectoral  large,  rounded, 
base  usually  procurrent,  some  or  all  of  upper  rays  divided,  lower  simple;  ventrals  inserted  behind 
pectorals.  No  air-bladder.  Vertebrae  10  -f  14  =  24.  Species  numerous  in  the  tropical  seas;  fishes  of 
singular  forms  and  bright  colors;  the  variation  in  squamation  and  armature  very  great,  but,  as  in  most 
similar  cases,  it  is  not  easy  to  find  definite  characters  for  subdivision. 

a.  Breast  scaly. 

5.  Occiput  with  a  distinct  quadrate  pit. 

c.  Supraocular  tentacle  less  than  tvice  diameter  of  orbit. 

d.  Dorsal  rays  xii,  9. 

e.  Top  of  head  scaleless,  8  small  spines  on  suborbital  carina agaasizii 

ee.  Top  of  head  not  wholly  scaleless,  interorbital  space  incompletely  scaled;  suborbital  carina  with  6  spines,  critlulata 

dd.  Dorsal  rays  xii,  10. 

/.  Anterior  border  of  orbit  with  no  distinct  pit  below  it. 

g.  Suborbital  stay  with  3  distinct  spines;  third  anal  spine  longer  and  stronger  than  second. 

A.  Axil  pale,  with  small  dark  spots;  body  with  a  few  large,  diffuse  dark  spots brasiliensis,  231 

AA.  Axil  pale  without  spots;  body  and  head  with  numerous  small  milky-white  spots cUbiflmbria,  232 

gg.  Suborbital  stay  without  spines;  cheek  more  or  lessscaly;  second  anal  spine  longer  and  stronger  than  third,  bergii,  233 
ff.  Anterior  border  of  eye  with  a  distinct  pit  between  it  and  suborbital  stay. 

i.  About  80  scales  on  lateral  line,  most  of  scales  with  dermal  flaps;  supraorbital  flap  large,  longer  than  eye;  axil 
black,  with  large  white  spots. 

j.  Color  rather  pale  or  reddish;  interorbital  area  narrow;  occipital  pit  deep plumieHy  284 

cc.  Supraocular  tentacle  more  than  twice  diameter  of  eye;  flaps  on  lateral  line  longer  than  eye;  suborbital  stay  with  a 
small  spine  near  its  center,  another  at  its  posterior  end ;  axil  gray  with  many  small  white  spots  . .  grandicomis,  236 
bb.  Occiput  with  only  a  very  shallow  depression  or  none. 

k.  Pectoral  with  but  2  branched  rays;  no  pit  at  occiput inermU. 

F.  C.  B.  1900— 18 
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281.  ScorpsBna  brasiliensis  Cuvier  &  Valenciennes. 

Head  2.6;  depth  2.66  to  3;  orbit  4  in  head;  D.  xii,  10;  A.  iii,  5  (5.5) ;  transverse  rows  of  scales 
(oblique)  about  25  to  30,  (vertical)  50  to  60;  tubes  25  to  30.  Body  short,  compressed,  profile  convex, 
depth  of  caudal  peduncle  a  little  less  than  4  in  head.  Head  compressed;  interorbital  space  narrow,  a 
little  more  than  half  orbit,  about  7  in  head,  deeply  concave,  deepest  betv^een  preocular  spines,  and 
with  2  marked  longitudinal  ridges  on  frontal  bones,  parallel  with  supraocular  ridges;  a  deep  pit  at 
occiput,  deepest  behind,  its  anterior  side  sloping  back  from  the  base  of  coronal  (tympanic)  spines,  its 
posterior  side  nearly  vertical;  preocular,  supraocular,  postocular,  and  coronal  (tympanic)  spines 
moderate,  parietal  and  nuchal  spines  sharpest,  their  ridges  thin  and  sharp,  exoccipital  spines  and 
ridges  present;  spine  between  orbit  and  occipital  small,  not  bifid.  Preorbital  very  broad  with  2  sharp 
spines,  no  pit  between  anterior  inferior  border  of  orbit  and  suborbital  stay,  latter  low,  with  2  or  3 
small  spines;  uppermost  preopercular  spine  much  the  longest,  a  small  spine  at  its  base,  othera  very 
small  or  almost  obsolete;  opercular  spines  rather  small,  with  not  very  prominent  ridges;  all  ridges  of 
head  less  prominent  than  in  Scorpasna  plumieri.  Jaws  equal,  lower  with  small  symphyseal  knob; 
maxillary  reaching  posterior  edge  of  pupil,  about  2.25  in  head;  teeth  on  jaws,  vomer,  and  palatines  in 
rather  narrow  bands.  Pseudobranchiee  reaching  down  nearly  to  epihyal  bone;  gillrakers  short,  com- 
pressed, about  7  on  anterior  limb.  Dorsal  fin  deeply  notched,  membrane  reaching  halfway  up  twelfth 
spine;  dorsal  spines  slender,  low,  the  longest  equal  to  maxillary,  about  2.25  in  head;  soft  rays  higher, 
about  1.75  in  head;  anal  spines  graduated,  second  a  little  the  thickest,  soft  rays  1.6  in  head;  caudal 
truncate  or  very  slightly  rounded;  pectoral  reaching  beyond  origin  of  anal,  a  little  shorter  than  head, 
ke  base  not  procurrent,  10  lower  rays  slightly  thickened,  exserted  and  simple,  upper  rays  (except 


Fig.  Sl.—Scorpxna  brasUiensis. 

uppermost  one)  branched;  ventrals  reaching  beyond  vent,  last  soft  ray  attached  to  body  for  three- 
quarters  of  its  length  by  a  rather  broad  membrane.  Supraocular  flap  long  and  slender,  longer  than 
orbit,  a  little  more  than  3  in  head;  preocular  flap  small;  flaps  at  base  of  spines  of  preorbital  and  lower 
spines  of  preopercle,  small  ones  on  cheek,  membrane  of  spinous  dorsal,  and  on  many  of  scales  of 
body;  larger  flaps  on  lateral  line  and  along  base  of  dorsal  fin.  Scales  large,  rather  smooth,  with 
membranaceous  edges;  a  few  rudimentary  scales  on  front  and  flap  of  opercle,  on  preopercle,  and  lower 
part  of  cheek;  breast  with  small  scales. 

Color:  Dusky-olivaceons  or  brownish,  whitish  below;  a  few  large  diffuse  dark  spots  on  side  above, 
nearly  as  lai^e  as  eye;  posterior  part  of  each  scale  darker,  giving  a  slightly  speckled  appearance;  axil 
pale,  with  small  dark  spots,  which  are  also  sparsely  present  along  lower  part  of  side;  pectoral  mottled, 
faintly  banded,  the  lower  part  paler;  spinous  and  soft  dorsal  and  anal  irregularly  marbled;  caudal  w^ith 
median  and  terminal  blackish  bands;  ventrals  dusky  at  tip;  side  of  head  dark  with  some  small  darker 
spots;  snout,  interorbital  space,  and  tip  of  maxillary  dark,  faintly  marbled;  under  side  of  head  whitish 
or  marbled  with  brownish;  peritoneum  white. 

This  species  ranges  from  the  South  Atlantic  and  Gulf  coasts  of  the  United  States  to  Brazil.  It  has 
been  recorded  from  Charleston,  S.  C,  Indian  River,  Biscayne  Bay,  Key  West,  Pensacola,  Pensacola 
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Snapper  Banks,  Egmont  Key,  Boca  Grande,  Jamaica,  and  Rio  Janeiro.  The  collections  from  Porto 
Rico  contain  but  a  single  specimen,  2.75  inches  long,  taken  in  the  seine  at  Palo  Seco,  January  16.  It 
differs  somewhat  from  larger  examples  in  having  the  second  anal  spine  stronger  than  third. 

Seorpsena  brcutUiemns  Cuvler  &  Valenciennes,  Hist.  Nat.  Poiss.,  IV, 306, 1829,  Brazil;  Jordan  &  Evennann,  1.  c,  1842, 1898. 
Scorpatna  steanuti  Goode  &  Bean,  Proc.  U.  S.  N.  M.  1882, 421,  Pensacola,  Fla. 

232.  ScorpsBna  albifixnbria  Evermann  &  Marsh,  new  species. 

Head  2.1;  depth  2.4;  eye  3.3;  snout  4.25;  maxillary  2;  mandible  1.9;  interorbital  7;  preorbital 
6.5;  scales  7-45-15,  about  21  pores;  D.  xii,  10;  A.  in,  5;  pectoral  19.  Body  very  short;  head  heavy  and 
broad,  width  1.6  in  its  length;  snout  broad  and  short;  profile  rather  evenly  curved  from  tip  of  snout 
to  origin  of  dorsal  fin;  occipital  pit  shallow  but  distinct;  interorbital  space  rather  broad,  shallow;  no 
pit  below  anterior  part  of  eye;  mouth  large,  maxillary  reaching  posterior  border  of  eye;  spines  of  head 
strong;  supraocular  ridge  moderate,  a  strong  preocular  spine  and  two  smaller  supraocular  ones;  coronal, 
poetocular,  nuchal,  parietal,  and  exoccipital  spines  strong;  opercle  with  2  spines,  lower  terminating  a 


Fig.  82.—Scarpttna  aOnflmbria. 

strong  ridge;  4  preopercular  spines,  uppermost  strong,  with  a  small  accessory  spine  on  its  base;  subor- 
bital stay  prominent,  with  3  evenly  spaced,  strong  spines,  in  line  with  upper  preopercular  spine;  nasal 
spines  obscure;  preorbital  with  2  broad,  blunt  spines.  Cephalic  filaments  mostly  long,  but  slender, 
nasal  pair  short  and  broad;  preocular  pair  long,  greater  than  eye;  supraocular  pair  slender,  about  equal 
to  eye;  a  few  small  dermal  flaps  below  suborbital  stay,  and  a  very  broad  one  on  lower  edge  of  preor- 
bital continuous  with  skin  of  the  2  preorbital  spines.  Scales  small,  scarcely  ctenoid;  scaling  of  head 
obscure;  dermal  flaps  numerous,  largest  along  lateral  line.  Fins  large;  longest  dorsal  spine  3  in  head; 
longest  ray  2.9;  second  anal  spine  2.1,  longer  and  somewhat  stronger  than  third;  longest  anal  ray  2.1; 
pectoral  reaching  origin  of  anal,  1.6;  base  broad,  2.5;  third,  fourth,  fifth,  and  on  one  side  sixth  rays 
branched,  others  undivided;  ventral  2.2;  caudal  1.6. 

Color  in  alcohol:  Pale-rosy,  with  dark  dustings  on  head,  humeral  region,  back,  and  side;  top  and 
sides  of  head  profusely  covered  with  fine  milky-white  specks;  similar  spots  on  body,  but  less  numerous; 
dermal  flaps  on  head  and  body  all  milky-white;  under  part  of  head  white,  a  large  rosy  blotch  at  base 
of  fourth  to  seventh  dorsal  spines;  dorsal  rosy,  richest  on  soft  portion;  anal  pale,  with  some  black  on 
membrane  between  first  and  second  spines;  caudal  pale;  pectoral  rosy,  with  dark  dustings  around 
margin;  axil  pale,  without  spots;  ventrals  pale,  dusky  at  tips.  In  life  the  rosy  color  was  doubtless 
much  more  evident. 

This  species  seems  quite  distinct  from  any  previously  known  species  of  Seorpsena.  Its  most 
characteristic  features  are  the  numerous  milky-white  specks  and  dermal  flaps.    The  only  specimen 
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obtained  is  the  type  (No.  49532,  U.S.N.M.),  1.75  inches  long,  taken  in  the  tangle  February  8  at  Fish 
Hawk  station  6093,  off  Culebra  Island,  5.25  miles  southwest  of  Culebritas  Light-house,  in  15  fathoms, 
on  live  coral  bottom. 

AlbuSf  white;  fimbria,  flap. 

233.  ScorpsBna  berg^  Evermann  &  Marsh,  new  species. 

Head  2.4;  depth  2.7;  eye  3.5;  snout  4.8;  maxillary  2.4;  mandible  2;  interorbital  6;  preorbital 
6.5;  D.  XI,  10;  A.  in,  5;  pectoral  17;  scales  9-38-15,  about  22  pores.  Body  short  and  stout;  head 
short  and  broad,  width  1.4  in  its  length;  snout  short  and  broad;  cephalic  spines  and  ridges  prominent; 
supraocular  ridges  strong,  with  3  spines;  interorbital  groove  deep,  its  2  ridges  very  low;  a  pair  of 
strong  nasal  spines;  occipital  pit  deep,  a  deep  transverse  postocular  groove  crossing  occipital  pit; 
a  small  spine  at  each  anterior  angle  of  pit  and  a  larger  one  at  each  posterior  angle,  back  of  which  is,  on 
each  side,  a  smaller  spine;  a  postocular  and  2  small  humeral  spines;  opercle  with  2  strong  flat  spines 
and  2  short  blunt  ones  below;  preopcrcle  with  5  blunt  spines,  upper  one  largest  and  with  a  small 
accessory  spine  on  its  base;  no  pit  below  anterior  part  of  eye;  suborbital  stay  strong,  without  any 
spines  except  terminal  one  at  posterior  end;  preorbital  with  3  blunt  spines,  2  of  them  obscure; 
maxillary  broad,  reaching  past  pupil;  cephalic  filaments  short;  a  pair  of  short  nasal  cirri,  a  small  pair 
on  anterior  part  of  supraocular  ridge  and  a  larger  pair  on  posterior  part  of  same  ridge;  preorbital  with 


Fig.  fiQ—Scorpcnia  bergii, 

2  flat  flaps,  anterior  the  smaller;  dermal  flaps  on  body  few  and  small,  a  series  of  7  or  8  along  lateral 
line;  fins  high;  distance  from  snout  to  origin  of  dorsal  3  in  body;  first  dorsal  spine  1.5  in  second, 
which  equals  eye;  fourth  spine  longest,  2.6  in  head;  longest  dorsal  ray  2.75  in  head;  first  anal  spine 
1.75  in  second,  which  is  2.2  in  head;  third  anal  spine  weaker  and  somewhat  shorter  than  second; 
longest  anal  rays  2.5  in  head,  pectoral  broad,  its  base  3  in  head,  length  1.6;  tips  of  rays  nearly  reaching 
anal;  ventral  2  in  head,  reaching  past  vent;  caudal  1.8  in  head. 

Color  in  alcohol:  Dark-grayish  on  head  and  body,  under  parts  paler;  a  broad  black  bar  crossing 
body  between  soft  dorsal  and  anal  and  extending  across  these  fins;  caudal  peduncle  pale,  with  a  narrow 
black  bar  at  base  of  fin;  dorsal  grayish  mottled  with  black  and  white,  a  large  round  black  spot  between 
third  and  seventh  spines;  soft  dorsal  with  2  or  3  broad  black  bars  with  pale  interspaces;  anal  pale  at 
base,  with  a  few  dark  spots,  then  a  pale  band,  next  a  broad  black  band  continuous  with  that  on  body, 
then  a  broad  white  band,  followed  by  another  blackish  bar,  tip  of  fin  white-edged;  pectoral  gray,  crossed 
by  3  blackish  bands;  axil  pale,  with  5  or  6  large  round  brown  spots;  ventral  pale. 

This  species  seems  related  to  S,  pannosa  Cramer,  from  Panama,  but  differs  in  many  important 
respects,  notably  in  the  fewer  pectoral  rays,  the  greater  length  of  the  pectoral,  and  the  color.  The 
presence  of  but  11  dorsal  spines  instead  of  12,  the  usual  number,  may  be  merely  an  individual. variation 
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and  of  no  specific  value.  It  is  known  only  from  the  type  (No.  49533,  U.  S.  N.  M.),  3  inches  long, 
obtained  at  Mayaguez,  January  20,  and  one  cotype  (No.  813,  U.  S.  F.  C),  2  inches  long,  seined  at 
Culebra  Island,  February  11. 

Named  for  Dr.  Carlos  Berg,  director  of  the  National  Museum  of  Buenos  Ayres,  in  recognition  of 
his  excellent  work  on  South  American  fishes. 

234.  ScorpsBna  plumieri  Bloch.     Rascado. 

Head  2.25  to  2.5;  depth  3;  eye  5;  snout  3.75;  maxillary  2;  mandible  2;  interorbital  4.76;  preor- 
bital  5.5;  D.  xii,  10;  A.  iii,  5;  scales  8-40-16,  about  25  pores.  Body  short  and  thick;  head  irregular  in 
form,  with  many  grooves  and  pits,  and  numerous  fieshy  fiaps;  a  large,  deep  quadrate  pit  on  occiput;  a 
large,  deep  pit  below  anterior  part  of  eye,  between  it  and  front  of  suborbital  stay;  supraocular  ridge 
with  2  long  flaps,  posterior  one  broadest,  each  nearly  twice  length  of  eye;  anterior  nostril  with  a  double 
fringed  flap,  about  two-thirds  length  of  eye;  a  pair  of  simple,  slender  tentacles  on  snout,  each  somewhat 
longer  than  eye;  3  or  4  flaps  on  edge  of  preorbital;  numerous  other  smaller,  shorter  flaps  along  edges 
of  opercle  and  elsewhere  about  head;  parietal,  nuchal  and  exoccipital  spines  present;  suborbital  stay 
^  ith  3  or  4  sharp  spines;  preopercularand  opercular  spines  moderate,  bluntish,  a  smaller  spine  at  base 
of  upper  preopercular  spine;  occiput  with  2  pairs  of  spines;  a  few  scales  on  preopercle  and  opercular 
flap,  head  otherwise  scaleless;  maxillary  long  and  broad,  reaching  to  posterior  border  of  eye;  lower  jaw 
included;  breast  covered  with  small  embedded  scales;  scales  of  body  large,  thin,  firm,  many  of  them 
with  membranaceous  flaps;  lateral  line  with  a  series  of  fleshy  flaps;  dorsal  low,  longest  spine  2.6  in 
head,  longest  ray  2.6;  first  anal  spine  short,  second  much  stronger  and  somewhat  longer  than  third, 
2.6  in  head;  longest  anal  ray  2.2;  pectoral  broad,  procurrent,  reaching  about  to  anus,  1.4  in  head,  upper 
rays  branched,  lower  simple,  tips  free;  ventrals  reaching  anus,  1.9  in  head,  equal  to  caudal. 

Color,  highly  variegated  and  subject  to  much  variation;  sand-color,  with  2  broad,  blackish 
shades  on  body  and  1  on  head;  belly  purplish;  lower  parts  of  head  finely  speckled  in  all  shades  of 
light,  dark,  and  pearly  bluish;  upper  parts  covered  with  whitish  cirri  profusely  speckled;  surface 
appearing  as  if  covered  with  sand;  eye  with  radiating  dark  spots;  dorsal  covered  like  body  with  some 
well-marked  whitish  spots;  dark  band  of  body  passing  on  to  soft  dorsal;  caudal  variously  mottled,  with 
3  pale  and  3  black  bands;  anal  whitish,  variegated  with  reddish  and  black;  ventrals  similar,  with  more 
maroon-red;  pectoral  still  more  variegated,  tip  scarlet-shaded;  inside  of  pectoral  largely  bright-yellow, 
then  blackish,  tinged  with  cherry-red;  axil  jet-black,  with  large,  round,  white  spots,  not  fading 
in  alcohol;  lips  barred  with  black  and  whitish;  branchiostegal  membranes  and  angle  of  mouth  bright- 
yellow;  peritoneum  white. 

The  rascacio  is  found  from  southern  Florida  to  Brazil;  it  is  common  among  the  Florida  Keys 
and  has  been  recorded  from  Clearwater  Harbor,  the  Tortugas,  and  Key  West.  It  was  obtained  by 
the  Nutting  expedition  off  Key  West  in  60  fathoms.  It  is  known  also  from  Jamaica,  Cuba,  and 
Martinique,  and  Porto  Rican  specimens  were  obtained  by  us  at  San  Antonio  Bridge,  Mayaguez,  Puerto 
Real,  Guanica,  Ponce,  and  Hucares.  It  is,  next  to  S.  grandicomis^  the  most  abundant  species  of  the 
family  in  Porto  Rican  waters.    It  reaches  a  length  of  a  foot  or  more. 

The  above  description  is  based  upon  a  specimen  10  inches  long,  from  San  Antonio  Bridge. 

Scorpsma  plumieri  Bloch,  Nya.  Handl.  Stockh.,  X.  234, 1789.  Martinique. 

Scorpana  bnfo  Cuvier  &  Valenciennes.  HlRt.  Nat.  Polss..  IV,  306, 1829,  Martinique;  Poey,  Fauna  Puerto-Riquefia,  323, 1881. 

Seorptena  rascacio  Poey.  Synopsis,  303, 1868,  Havana. 

Seorpxna  plumieri,  Jordan  &  Evennann,  I.  c.  1848, 1898. 

285.  ScorpaBna  grrandicomis  Cuvier  &  Valenciennes.     Rascacio;  Lion-fish, 

Head  2.5;  depth  2.6;  eye  4;  snout  4;  maxillary  2.2;  mandible  1.75;  interorbital  5;  preorbital 
6.76;  D.  XII,  10;  A.  iii,  5;  P.  17;  scales  9-40-15,  about  28  pores.  Body  short,  more  compressed  than 
in  S,  plumieri;  head  rough  with  many  spines  and  ridges;  a  deep  quadrate  pit  on  occiput;  a  shallow 
suborbital  groove  but  no  pit  at  its  anterior  end;  interorbital  groove  deep  but  narrow;  suborbital  stay 
not  strong,  with  1  small  spine  near  its  middle  and  1  at  its  posterior  end;  supraocular  ridge  with 
1  strong  spine  on  posterior  portion;  2  spines  on  side  of  nape  at  posterior  angle  of  pit,  the  anterior 
with  a  fringed  filament;  below  these,  3  other  spines  in  an  irregular  row;  opercle  with  2  flat  spines; 
preopercle  with  3  flat  spines,  the  one  at  angle  strongest,  and  with  a  supplementary  spine  on  its  base; 
a  pair  of  short  nasal  spines;  supraocular  filament  long,  broad,  and  fringed,  more  than  twice  length  of 
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eye;  a  short  filament  on  front  of  supraocular  ridgt^  and  a  small  one  on  upper  part  of  eye;  anterior 
nostril  with  a  short  fringe;  a  pair  of  short  filamenta  at  tip  of  snout;  2  or  3  short,  broad,  dark  flaps  on 
cheek  and  others  on  various  part«  of  head;  dorsal  high,  longest  spine  2  in  head,  equaling  longest  ray; 
first  anal  spine  short,  less  than  half  second,  which  is  slightly  longer,  but  much  stronger,  than  third, 
1.9  in  head,  or  equaling  longest  anal  ray;  pectoral  broad,  width  at  liase  2.5  in  head,  length  1.2,  upper 
rays  but  one  divided,  lower  simple,  their  tips  free,  longest  ray  reaching  past  origin  of  anal;  ventrals 
shorter,  barely  reaching  origin  of  anal,  1.6  in  head;  caudal  1.5  in  head.  Scales  smooth,  thin,  and 
firm;  a  series  of  very  large  dennal  flaps  along  lateral  line  and  smaller  flaps  scattered  over  body;  a  few 
embedded  scales  on  cheek  and  oiKjrcle;  breaat  scaled. 

Color  in  life  variable.  Three  examples,  taken  at  San  Antonio  Bridge  January  14,  were  described 
as  follows:  Body  dark-brown,  inclining  to  brick-red;  belly  pale-reddish;  top  and  sides  of  head  olive- 
brown;  dorsal  brown,  soft  pcjrtion  palest;  caudal  reildish-brown,  crossed  by  2  narrow  pinkish  bars; 
anal  brownish,  a  large  black  blotch  near  l)ase  of  rays,  then  a  broad  whitish  bar  with  reildish  blotches, 
next  a  series  of  5  blat^k  spots  on  rays,  then  brown,  and  last  a  pale  border;  pectoral  brown  with  a 


Fig.  M.—Scorptena  grandicomU. 

narrow  pale  border  and  2  irregular  dark  crossbars  separating  lighter-brown,  central  portion  of  fin 
with  light  wash  of  old  gold;  axil  pale-grayii*h  with  numerous  small  white  spote;  similar  but  lai^r 
spots  upon  branchia*«tegals;  lower  jaw  greenish,  with  series  of  white  blotches;  ventrals  pale  at  base, 
then  3  oblong  black  blotches  on  middle  rays,  beyond  which  is  jmle-brown  with  pale  border.  Two 
other  examples  taken  at  same  time  had  body  brownish,  l)elly  r<K*«y;  head  mottled-brownish;  dorsal 
brown,  soft  part  paler;  caudal  i>aU'  with  2  broad  brown  liars;  ventrals  rosy  at  base,  dark  at  tips; 
pectoral  yellowish-brown,  with  black  on  tips  of  upi>er  rays  and  a  black  blotch  at  Ixase  of  lower  rays; 
oiuilar  cirri  brown. 

The  lion-fish  occurs  from  the  Florida  Keys  to  Brazil,  and  has  been  recorded  from  Key  West, 
Havana,  Santo  Domingo,  Porto  Rico,  Jamaica,  and  Martinique.  It  is  the  most  abundant  species  of  the 
family  about  Porto  Rico,  our  collections  containing  numerous  specimens  from  San  Juan,  San  Geronimo, 
Aguadilla,  Mayaguez,  Puerto  Real,  Ensenada  del  Boqueron,  Guanica,  Ponce,  Hucares,  and  Fajardo. 
While  Scorpxna  plumieri  is  often  found  in  water  of  considerable  depth,  this  species  frequents  shallow 
water  among  algse,  where,  on  account  of  its  remarkable  protective  coloration  and  long  alga-like 
filaments,  which  are  also  in  the  nature  of  protective  mimicry,  together  with  the  rough  armature  of  the 
head  and  its  poison  spines,  it  would  seem  extraordinarily  well  protected.  It  reaches  the  length  of  a 
foot  or  less  and  is  of  striking  appearance,  much  dreaded  by  the  fishermen,  who  pronounce  it  **muy 
malo"  and  can  not  be  induceil  to  touch  it. 

Scarpsma  grandicomU  Cuvier  &,  Valenciennes,  Hist  Nat.  Poias.,  IV,  309,  1829,  Martinique,  Porto  Rico,  Havana. 
Santo  Domingo;  Poey,  Fauna  Puerto-Kiquefia,  323, 1881;  StahJ,  1.  c,  78  and  164, 1883;  Jordan  &,  Bvermann,  1.  c. 
1850. 1898. 
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Qenus  129.  POHTIHTrS  Poey. 

This  genus  differs  from  Scorpsena  chiefly  in  having  the  pectoral  rays  all  simple  and  only  their 
tip«  free;  anal  with  5  to  9  rays;  suborbital  keel  composed  of  3  or  4  db^tinct,  differentiated  spines,  2 
prominent  retrorse  spines  on  each  preorbital;  no  pit  at  occiput;  scales  ctenoid;  cheek  and  opercles 
usually  scaly;  pectoral  not  procurrent.  The  American  si^ecies  all  have  D.  xii,  10;  A.  iii,  5.  Of  the 
seven  known  American  species  only  two  were  obtained  in  Porto  Rico. 

a.  Base  of  pectoral  broad,  fin  fan-shaped. 

b.  Snout  naked  above,  a.s  is  interorbital  space. 

c.  Eleventh  dorsal  spine  nearly  aii  long  as  twelfth. 

d.  Eye  small,  4. 1  i n  head beanorum^  236 

dd.  Eye  larger,  3.4  in  head macrolepi«,'2an 

re.  Eleventh  dorsal  spine  half  as  long  oi)  twelfth. 
f.  Eye  6.6  In  head;  maxillary  reaching  two-thirds  across  eye;  head  4  In  total  length;  spinous  dorsal  low;  pectoral 

pointed;  supraorbital  tentacle  6  in  total  length;  carmine,  without  marbllngs cattor 

ee.  Eye  4  in  head;  maxillary  reaching  anterior  third  of  orbit;  spinoiLs  dorsal  high;  pectoral  rounded;  carmine  with 

vertical  rosy  bands p(Hlnx 

bb.  Snoot  fully  scaled  above;  interorbital  space  with  few  scales,  top  of  head  otherwim;  entirely  scaly rathbuni 

acL  Base  of  pectoral  narrow. 
/.  Head  without  filaments;  nape  and  lop  of  snout  scAly;  vcntrals  reaching  vent.    I'ectoral  rays  16 longupinU 


%■*- 


Fio.  86.— Ptm/mu*  beanorum. 

286.  Pontinus  beanorum  Everniann  &  Marsh,  new  species. 

Head  2.5;  depth  '3.5;  eye  4;  snout  4;  maxillary  2.4;  mandible  2.25;  interorbital  9;  preorbital 
6.2;  D.  XII,  10;  A.  iii,  5;  P.  16;  scales  7-3(>-ll,  al)out  24  jK)res.  Boily  short  and  stout,  head  heavy, 
its  width  1.6  in  its  length;  snout  moderately  long,  broml;  profile  i*egularly  curved  from  tip  of  snout  to 
origin  of  dorsal;  occiput  scarcely  depresseil;  spines  of  head  much  as  in  P.  mncrolepis,  but  smaller;  a  pair 
of  small  nasal  spines;  supraocular  ridge  with  3  spines,  first  at  anterior  end  scarcely  perceptible,  the  2 
others  near  posterior  end,  each  short  and  weak;  postocular,  tympanic,  parietal,  and  nuchal  spines  present 
but  short;  1  paroccipital  and  2  humeral  spines  present,  all  small ;  2  stouter,  flat  spines  on  opercle,  lower  at 
end  of  a  low  ridge;  4  preopercular  spines,  upper  largest  and  with  a  small  accessory  spine  on  its  base; 
suborbital  stay  strong,  with  4  spines,  first  small  and  indistinct,  near  anterior  end,  second  under  ante- 
rior edge  of  pupil  somewhat  stronger,  third  under  posterior  edge  of  eye  and  last  at  end  of  stay,  third 
and  fourth  about  equally  strong;  preorbital  with  3  broad,  blunt  spines;  no  occipital  pit;  no  pit  below 
eye;  interorbital  narrow,  a  central  groove,  l)etween  which  and  each  supraocular  ridge  there  is  a  small 
sharp  ridge;  premaxillary  broad,  reaching  middle  of  eye;  nape,  opercle,  and  cheek  scaled,  rest  of 
head  naked;  scales  of  body  moderate  in  size,  firm,  ctenoid;  breast  scaly;  head  almost  without  cirri,  the 
only  ones  being  a  pair  of  small  internasai  filaments,  a  pair  of  small  supraocular  ones,  and  a  cluster  on 
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edge  of  suborbital;  no  dermal  flaps  on  scales;  teeth  in  vilUform  bands  on  jaws,  vomer,  and  palatines; 
anterior  nostril  tubular,  with  a  rather  broad  fringed  flap;  distance  between  anterior  nostril  and  eye 
greater  than  interorbital  width;  distance  from  tip  of  snout  to  origin  of  dorsal  twice  length  of  maxillary; 
flrst  dorsal  spine  1.6  in  second;  fourth  dorsal  spine  about  3.5  in  head,  penultimate  spine  5  in  head, 
last  about  4,  or  about  twice  length  of  first  spine;  longest  dorsal  ray  2  in  head;  first  anal  spine  very 
short,  about  7.5  in  head,  second  about  3  times  length  of  first,  2.6  in  head;  third  somewhat  shorter 
and  much  weaker  than  second;  pectoral  base  not  so  broad  as  in  P,  macrolepiSf  3.75  in  head,  rays  all 
simple,  reaching  origin  of  anal,  1.6  in  head;  ventrals  shorter,  their  tips  scarcely  reaching  vent,  1.6  in 
head;  caudal  1.7. 

CJolor  in  life:  Back  and  top  and  sides  of  head  pale-rosy,  with  irregular  brownish  markings;  lower 
parts  of  head  richer  rosy;  belly  white,  with  some  rosy;  dorsal  pale-rosy,  with  a  series  of  large  irregular  • 
brownish  spots  along  outer  bonier;  soft  dorsal  with  brownish  spot;  caudal  pale-rosy,  upper  half  with 
bA)wn  spots,  lower  half  plain;  anal  rosy,  dark  at  dp;  pectoral  and  ventral  rosy,  blackish  on  outer  portion. 

This  species  resembles  P.  macrolepis,  from  which  it  differs  in  the  much  smaller  eye,  longer  snout, 
fewer  and  smaller  cephalic  cirri,  somewhat  smoother  head,  narrower  pectoral,  and  the  very  different 
coloration.  The  only  example  obtained  is  the  type  (No.  49534,  U.  S.  N.  M.),  5.5  inches  long,  taken 
in  the  beam  trawl  January  13, 1899,  at  Fish  Hawk  Station  6050, 1.25  miles  northward  from  the  entrance 
to  San  Juan  Harbor,  in  91  Mhoms. 

This  interesting  species  is  named  in  honor  of  Dr.  Tarleton  H.  Bean,  director  of  forestry  and 
fisheries  of  the  United  States  Commission  at  the  Paris  Exposition  of  1900,  and  his  brother,  Mr. 
Barton  A.  Bean,  acting  curator  of  fishes  in  the  U.  S.  National  Museum,  in  recognition  of- their  valuable 
services  to  American  ichthyology. 

287.  PontinuB  macrolepis  Goode  &  Bean. 
(Plate  48.) 

Head  2.2;  depth  3.25;  eye  3.4;  snout  4.5;  maxillary  2.4;  mandible  2.2;  interorbital  10;  preorbital 
9;  scales  6-35-10,  about  22  pores;  D.  xii,  10;  A.  in,  5;  P.  17.  Body  short;  head  lai^,  its  width  half 
its  length;  snout  short  and  broad;  profile  not  much  arched;  occiput  not  depressed;  interorbital  groove 
deep,  a  slight  ridge  on  each  side  at  base  of  supraocular  ridge;  no  pit  under  anterior  part  of  eye; 
spines  of  head  strong;  a  pair  of  moderate  nasal  spines,  1  at  anterior  end  of  supraocular  ridge  and  2 
stronger  ones  near  its  posterior  end;  postocular,  tympanic,  nuchal,  and  parietal  spines  strong;  1  paroe- 
cipital  and  2  humeral  spines  present;  2  flat,  stout,  opercular  spines,  and  4  on  preopercle,  upper  one 
strongest  and  with  an  accessory  spine  on  its  base;  suborbital  stay  prominent,  with  3  strong  spines; 
2  strong  spines  on  preorbital,  each  directed  backward;  scales  strongly  ctenoid,  rubbing  off  easily; 
nape,  opercles,  and  cheek  scaled,  rest  of  head  naked;  breast  with  small  embedded  scales;  cephalic 
tentacles  moderate,  a  short,  broad  nasal  pair;  a  slender  one  at  preocular  spine,  and  a  longer  one,  about 
2  in  eye,  at  supraocular  spine;  another  small  pair  on  nape  and  2  small  filaments  on  preorbital;  distance 
from  tip  of  snout  to  origin  of  dorsal  twice  length  of  maxillary;  first  dorsal  spine  about  three-fifths  of 
second,  third  longest,  2.4  in  head;  longest  dorsal  rays  2.5  in  head;  eleventh  spine  about  4.5  in  head- 
twelfth  3.75;  longest  dorsal  ray  2.5;  first  anal  spine  about  3  in  second,  which  is  2.6  in  head  and  longer 
and  stronger  than  third;  longest  anal  ray  about  2.4;  pectoral  rays  all  simple,  scarcely  reaching  anal,  1.6 
in  head;  ventral  shorter,  2  in  head;  caudal  2.1. 

Color  in  life:  Pale  below,  reddish  above;  body  with  about  6  vertical  bars  of  deeper  red  reaching 
to  lateral  line  or  below;  head  chiefly  red,  iris  gray,  upper  and  lower  edges  red,  pupil  black;  dorsal 
with  2  long  rows  of  light-red  blotches;  pectoral  with  3  V-shaped,  vertical,  light-red  bars;  bases  of 
ventral  and  pectoral  reddish;  caudal  with  3  curved,  vertical,  yellowish  bars;  a  series  of  oblong  reddish 
spots  on  caudal  membrane  at  margin. 

Hitherto  known  only  from  the  type,  a  specimen  4.4  inches  long,  from  off  Yucatan.  Our  collec- 
tion contains  a  single  specimen  5.5  inches  long,  dredged  by  the  Fish  Hawk  at  station  6068,  in  224  to 
237  fathoms,  in  Mayaguez  Harbor,  7.5  miles  northwest  from  the  Mayaguez  custom-house. 

Pontinm  macrolepis  Goode  &  Bean,  Oceanic  Ichthyologry,  267,  fig.  247,  1896,  lat.  20°  59'  3(y  N.,  long.  86®  23'  46*  W.,  at 
Albatross  station  2354,  off  Yucatan,  in  130  fathoms;  Jordan  &,  £yermann,  1.  c.  1856, 1896. 
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Family  LXIII.  TRIGLID^E.    The  Gurnards. 

Body  elongate,  usually  more  or  less  fusiform,  covered  with  scales  or  bony  plates.  Head  externally 
bony,  entirely  cuirassed  with  rough,  bony  plates,  some  of  which  are  armed  with  spines;  eyes  high; 
mouth  terminal  or  subinferior;  premaxillaries  protractile;  maxillary  without  supplemental  bone, 
slipping  under  preorbital;  teeth  very  small,  in  bands  in  jaws,  and  usually  on  vomer  and  palatines; 
gills  4,  a  large  slit  behind  fourth;  pseudobranchiee  present;  gillrakers  various;  gill-membranes  free 
from  isthmus.  Ventral  fins  thoracic,  wide  apart,  separated  by  a  flat  area,  their  rays  i,  5.  Spinous 
dorsal  present,  short;  soft  dorsal  similar  to  anal,  which  is  without  spines;  caudal  narrow,  few-rayed; 
pectoral  laiige,  with  broad  base,  with  3  lower  rays  detached,  forming  feelers.  These  free  rays  are  used 
chiefly  in  search  for  food,  turning  over  stones,  exploring  shells,  etc.  Air-bladder  present;  pyloric 
caeca  usually  present,  few  in  number. 

Singular-looking  fishes,  found  in  all  warm  seas,  comprising  5  genera  and  about  40  species,  some  of 
them  in  rather  deep  water,  these  red  in  color,  the  others  living  about  rocks. 

a.  Palatines  with  teeth. 

b.  Dorsal  spines  low,  the  longest  usually  much  shorter  than  head;  scales  moderate,  50  to  80  pores Prionotus,  130 

bb.  One  or  2  of  the  dorsal  spines  greatly  elevated,  about  as  long  as  body;  scales  large,  rough,  the  pores  40  . .  Bellator 
CM.  Palatines  toothless;  scales  small. 

c.  Lateral  line  without  enlarged  bony  plates Chelidonichthys 

cc.  Lateral  line  armed  with  a  series  of  transverse  bony  plates Trigla 

Otnas  180.  FBI0II0TU8  Lao^Me. 

Body  subfusiform;  profile  of  head  descending  to  the  broad  depressed  snout,  which  is  much  longer 
than  the  small  eye;  eyes  close  together,  high  up;  surface  of  head  entirely  bony,  bones  rough  with  ridges 
and  granulations;  scales  on  head  few  or  none;  preopercle  with  1  or  2  sharp  spines  at  its  angle;  opercle 
with  a  sharp  spine;  nape  with  two  strong  spines;  a  spine  on  shoulder-girdle.  Mouth  rather  broad; 
bands  of  small,  almost  granular,  teeth  on  jaws,  vomer,  and  palatines;  gill-membranes  nearly  separate, 
free  from  isthmus;  gillrakers  rather  long.  Body  covered  with  small,  rough  scales,  which  are  not 
keeled;  lateral  line  continuous;  scales  on  breast  very  small.  Dorsal  fins  distinct,  first  of  8  to  10  rather 
stout  spines,  third  usually  highest,  but  mostly  shorter  than  head;  anal  fin  similar  to  soft  dorsal;  pectoral 
fin  with  3  lower  anterior  rays  thickened,  entirely  free  from  each  other  and  from  fins;  ventrals  i,  5, 
wide  apart,  with  a  flat  space  between  them,  inner  rays  longest  Pyloric  caeca  in  moderate  number; 
air-bladder  generally  with  lateral  muscles  and  divided  into  2  lateral  parts;  vertebree  10  or  11+15. 
Species  numerous,  all  but  one  being  American,  representing  in  America  the  Old  World  genus  Trigla^ 
some  in  deep  water.  They  are  well  defined  and  easily  recognized,  but  vary  considerably  with  age, 
and  are  not  easily  thrown  into  subordinate  groux)6.  Most  of  the  characters  in  the  following  analysis 
have  been  taken  from  adult  individuals.  Young  examples  in  most  cases  differ  from  adults  in  the 
following  respects,  in  addition  to  those  characters  which  usually  distinguish  young  fishes:  The  spines 
on  the  head  are  sharper,  more  conspicuous,  and  more  compressed  in  the  young,  and  some  spines, 
especially  those  on  side  of  head,  disappear  entirely  with  age.  The  interorbital  space  is  more  concave 
in  the  young.  The  pectoral  fins  are  also  much  shorter.  The  gillrakers  are  longer  in  the  young,  and 
proportionately  more  slender,  and  some  of  the  color  markings — especially  the  darker  cross-shades — ^are 
more  conspicuous,  while  the  spots  on  body  and  fins  are  less  so. 

Of  the  21  recognized  American  species  of  the  genus  Prionotus  9  are  known  from  the  Pacific  coast, 
6  from  the  Atlantic  coast  of  the  United  States,  5  (one  of  which  is  among  those  occurring  on  the 
Atlantic  coast)  from  the  Gulf  of  Mexico,  while  but  3  are  known  from  the  West  Indies.  The  majority 
of  the  species  are  from  rather  deep  water,  and  not  many  are  taken  in  shore  collecting. 

a.  Mouth  comparattrely  small,  maxillary  less  than  a  third  length  of  head;  mandible  usually  not  extending  backward 
as  far  as  vertical  from  front  of  eye;  generally  a  more  or  less  distinct  croas-groove  on  top  of  head  behind  eye; 
black  spot  on  spinous  dorsal  usually  more  or  less  distinct. 
h.  Snout  not  distinctly  birostrate,  anterior  profile  usually  not  strongly  concave. 
e.  Pectoral  fin  long,  reaching  past  front  of  anal. 
<C  Pectoral  fin  not  reaching  base  of  caudal;  gillrakers  moderate,  8  or  10  developed;  snout  not  strongly  emai^ginate; 

no  spine  on  cheek  bone  or  edge  of  snout;  dorsal  spines  10. 
e.  Body  not  very  slender,  depth  5  in  length;  head  not  very  small,  Its  lengrth  3  In  body;  groove  across  top  of  head 
behind  eye,  very  conspicuous;  interorbital  area  moderately  concave,  rather  broad,  about  equal  to  diameter  of 
eye;  bones  of  head  comparatively  smooth;  preocular,  postocular,  occipital,  and  nuchal  spines  low,  depressed; 
temporal  ridge  conspicuous,  without  spines.   Dorsal  spines  low,  second  2.12  in  head,  flrat  moderately  senate; 
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base  of  soft  dorsal  equal  to  distance  from  tip  of  snout  to  tip  of  humeral  spine:  caudal  iln  lunate,  its  outer  ray 
one-eighth  to  one-fourth  longer  than  inner;  pectoral  fin  somewhat  rounded,  longest  ray  about  the  fifth;  free 
rays  of  pectoral  expanded  toward  tip,  with  decurrent  membrane;  scales  rather  lar^e;  about  &8  pores.  Body 
and  fins  nearly  plain,  mottled  with  darker,  but  without  well-defined  spots  except  dorsal  ocellus;  back  with  4 
obscure  cross-blotches;  2  or  3  oblique  pale  streaks  across  spinous  dorsal.  Gill-membranes  dusky.  Young  with 
head  rougher,  pectoral  fins  shorter,  dark  spots  on  body  more  distinct caroUnus 

ee.  Body  very  slender,  depth  about  6  in  length;  groove  across  top  of  head  behind  eye,  conspicuous;  interorbital  area 
narrow,  deeply  concave,  its  width  about  two-thirds  the  diameter  of  eye;  bones  of  head  very  smooth,  striations 
very  weak;  spines  on  top  of  head  (preocular,  supraocular,  occipital,  and  nuchal)  short  and  sharp,  not  depressed; 
temporal  ridge  blunt,  without  spine. 
/.  Pectoral  short,  reaching  little  past  front  of  anal,  not  one-eighth  length  of  body.  Dorsal  spines  very  high,  second 
1.75  in  head,  first  moderately  serrate;  soft  dorsal  high,  its  base  about  one-fourth  longer  than  head;  caudal 
truncate;  free  rays  of  pectoral  a  little  expanded  at  tip;  52  pores.  Body  covered  with  roundish  bronse  spots  of 
various  sizes;  smaller  bronze  spots  on  head;  both  dorsals,  caudal,  and  pectoral  fins  with  similar  bronze  spots, 
these  especially  numerous  and  distinct  on  soft  dorsal tcUultu 

Xf.  Pectoral  longer,  reaching  past  middle  of  anal,  more  than  one-half  body;  pores  62;  color  rose-red,  not  spotted; 
pectoral  dusky roaeus 

dd.  Pectoral  fin  very  long,  reaching  base  of  caudal,  rays  graduated;  50  pores  in  lateral  line;  gillrakers  shortish,  1-1-6:  body 
rather  stout,  depth  4  in  length;  palatine  teeth  few,  feeble;  caudal  subtruncate;  second  dorsal  spine  longest, 
one-half  length  of  head;  first  spine  strongly  serrated  in  front;  preopercular  spine  with  a  smaller  one  at  its  base; 
head  2.5  in  length.    D.  x-12;  A.  11.    Body  with  4  faint  crossbands;  caudal  with  black  tip  and  2  paler  crora- 

shades;  spinous  dorsal  with  small  dark  spots  besides  large  one;  soft  dorsal  plain;  pectoral  clouded alatus 

Pbionotdb: 

aa.  Mouth  comparatively  large,  maxillary  2  to  2.75  in  length  of  head,  mandible  extending  backward  to  opposite  eye,  or 
nearly  so;  usually  no  distinct  cross-groove  on  top  of  head;  free  rays  of  pectoral  tapering,  not  expanded  at  tip; 
black  blotch  on  Kpinous  dorsal  diffuse,  not  ocellated,  involving  membranes  of  more  than  two  spines. 

If.  Preopercular  spine  without  a  distinct  smaller  spine  at  its  base  in  front. 

A.  Pectoral  fin  very  long,  reaching  at  least  to  beyond  second  third  of  soft  dorsal, 
i.  Head  not  plane  above,  interorbital  space  more  or  less  concave;  dorsal  spines  10. 

j.  Supraorbital  cirrus  wanting. 

k.  Pectoral  very  long,  reaching  in  adult  beyond  base  of  dorsal  and  anal;  interorbital  space  moderately  concave,  its 
width  about  four-fifths  length  of  eye;  no  cimw  above  eye;  distance  from  supraocular  spine  to  nuchal  scales 
about  equal  to  eye;  supraocular  and  nuchal  spines  low;  occipital  spines  waAting;  temporal  ridge  sharp,  ending 
in  a  blunt  spine;  preorbital  projecting,  strongly  serrate;  a  blunt  spine  on  each  side  of  snout,  behind  seme  of 
preorbital:  a  blunt  spine  behind  this  above  angle  of  mouth;  no  spine  on  cheek  bone  in  adult;  upper  opercular 
spine  almost  obsolete;  bones  of  head  rather  strongly  striate,  not  granulate;  gillrakers  short;  mouth  moderate; 
scales  rather  large,  about  52  pores.  D.  x-11:  A.  10.  First  dorsal  spine  not  much  shorter  than  second,  which 
is  2.2  in  head:  caudal  very  slightly  concave:  ventrals  reaching  a  little  past  vent:  head  3;  depth  5.  Color 
nearly  plain-brownish,  with  darker  clouds;  no  distinct  spots  anywhere  on  body  or  fins;  pectoral  marbled 
w4th  paler rubio 

jj.  Supraorbital  cirrus  present,  fringed.  Interorbital  space  very  deeply  concave,  its  width  about  three-fifths  length  of 
eye;  a  fringed  cirrus  above  eye;  distance  from  supraocular  spine  to  nuchal  scales  about  one-half  eye:  occipital 
as  well  aa  nuchal  spines  distinct;  temporal  ridge  with  a  small  spine;  no  spine  on  cheek  bone;  bon^of  head  with 
fine,  sharply  defined  strise,  but  no  granulations;  upperopercularspine  well  developed;  scal^  moderate  (about  60 
pores).  D.  viii-13;  A.  11.  First  dorsal  spine  longest,  1.5  in  head;  caudal  subtruncate;  pectoral  nearly  twice 
as  long  as  head,  reaching  nearly  to  last  rays  of  dorsal;  ventrals  about  reaching  to  vent;  head  3  in  length; 
depth  4.5.    Color  crimson,  nearly  plain;  caudal  with  2  dark  cross-shades ophryas 

hh.  Pectoral  fin  short,  not  reaching  beyond  middle  of  dorsal;  head  much  smoother  than  in  any  other  species,  bones 
of  head  faintly  striate,  with  small  granulations;  cranial  spines  little  developed;  supraocular,  occipital,  and 
temporal  spines  wholly  wanting,  there  being  only  3  pairs  of  spines  on  head;  mouth  large,  maxillary  2  in  head. 
Gillrakers  Hh(»rt  and  thick  In  adult,  slender  in  young,  about  10  developed;  interorbital  space  concave,  rather 
broad,  its  width  in  adult  rather  more  than  length  of  eye;  first  dorsal  spine  granulated;  caudal  slightly  lunate; 
pectoral  subtruncate,  second  ray  longest,  as  long  as  head  in  adult;  scales  large,  48  pores  in  lateral  line.  Head 
large,  2.66  in  length;  depth  3.66.  D.  x-12:  A.  11.  Color  crimson,  with  darker  clouds  and  small  spots;  both  dorsals 
with  dark  cross-streaks;  head  and  pectoral  fin  conspicuously  reticulated  with  blackish  (in  adult);  anal  plain, 
whitish;  free  rays  of  pectoral  unspotted gteamsi 

gg.  Preopercular  spine  with  a  distinct  smaller  one  at  base;  gillrakers  slender. 
I.  Cheek  bone  without  distinct  spine  at  center  of  radiation;  edge  of  preorbital  granular-serrate,  without  distinct 
spine,  serrse  about  12  in  number  on  each  side;  temporal  ridges  roughish,  but  without  spines;  bones  of  head  with 
stria;  coarsely  granular:  mouth  moderate,  maxillary  about  2.6  in  head;  head  not  very  broad,  spines  above, 
except  nuchal  spines,  not  conspicuous;  gillrakers  long  and  slender,  15  to  20  developed;  head  2.75  in  length; 
depth  about  4.  D.  x-12;  A.  11.  Coloration  brownish;  side  with  a  very  distinct  dusky  bronze  band  below  lateral 
line  and  parallel  with  it,  this  becoming  broken  posteriorly  into  a  series  of  roundish  dark  spots;  some  dark 
streaks  and  clouds  below  this  stripe;  fins  with  dark  clouds,  soft  dorsal  with  2  dark  blotches  which  extend  as 
bars  on  back;  head  with  scattered  dark  spots:  dusky  area  below  eye. 

TO.  Pectoral  with  its  rays  each  crossed  by  fine  black  bars,  these  especially  distinct  toward  base  of  fin;  free  rays  spotted: 
scales  comparatively  small,  10  +  1  +  23  in  a  vertical  line  from  last  dorsal  spine  to  vent;  interorbital  area  broad 
and  almost  flat,  its  width  a  little  more  than  length  of  eye;  first  dorsal  spine  granulated;  second  spine  2.75  in 
head;  pectoral  about  one>half  length  of  body ttriffatu* 
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mm.  Pectoral  fin  with  its  rays  all  plain-blackish;  free  rays  plain-dusky;  scales  larsrer,  8  -r  1  +  21  in  a  vertical  line  from  last 
dorsal  spine  to  vent;  Interorbital  space  more  deeply  concave,  its  width  in  adult  not  quite  length  of  eye;  first 
dorsal  spine  nearly  smooth;  second  spine  3  in  bead;  pectoral  a  little  more  than  one-half  body evoUms 

U.  Cheek  bone  with  a  spine  (small  in  adult,  larger  in  young)  at  center  of  radiation,  this  rarely  obsolete  in  old  examples. 

n.  Spines  on  bones  of  head  moderate,  not  knife-like;  preorbital  with  a  series  of  serrse  and  one  or  more  bluntish  spines. 

o.  First  3  dorsal  spines  little  if  at  all  serrate.    Back  obscurely  spotted;  dorsal  and  caudal  fins  spotted  with  brown,  first 

dorsal  with  a  black  blotch,  pectoral  with  obscure  dark  spots,  and  margined  with  blue pundatuM,  238 

oo.  First  3  dorsal  spines  more  or  less  serrate.    Ck>lor  brownish-yellow:  spinous  dorsal  with  a  black  blotch;  pectoral 

wi th  2  longitudinal  broad  dark  areas  separated  and  surrounded  by  paler beanii 

ftn.  Spines  on  bones  of  head  elevated,  knife-like;  head  very  large,  more  than  two-fifths  length;  temporal  ridge  with  2 
bluntish  spines;  bones  of  head  very  sharply  striate;  young  with  4  sharp,  knife-like  spines  on  side  of  cheek  and 
snout,  in  a  line  before  preocular  spine,  these  nearly  disappearing  with  age;  maxillary  about  2.33  in  head;  side 
without  dark  longitudinal  stripe. 

p.  Pectoral  fin  moderate,  about  one-half  body  in  adult,  2.5  in  young;  gillrakers  slender  in  young,  becoming  shorter  and 
thicker  with  age,  about  10  developed  on  lower  part  of  arch;  head  broad,  spines  on  its  upper  surface  very  promi- 
nent, all  of  them  more  or  less  compressed  and  knife-like,  especially  in  young.  Second  dorsal  spine  2.5  in  head; 
head  2.33;  depth  4.33.  D.  x-12;  A.  11.  Body  brownish,  much  mottled  with  grayish  and  dusky,  and  with  3  or  4 
obscure  dark  crossbands;  head  and  dorsal  fins  with  many  dark  spots;  caudal  with  2  dusky  shades;  free  rays  of 
pectoral  spotted tribulM 

238.  Prionotus  punctatus  (Bloch) .     Gurnard. 

Head  2.8;  depth  2.8;  eye  6  in  head.  D.  x-12;  A.  12;  about  50  pores  in  lateral  line.  Body 
stout;  head  large;  preopereular  spine  with  smaller  one  at  its  base;  pectoral  reaching  past  middle  of 
anal,  its  length  not  quite  one-half  body;  gillrakers  rather  long  and  slender,  about  10  developed; 
maxillary  2.5  in  head;  a  bluntish  spine  on  edge  of  snout  behind  serrse;  behind  this  1  or  2  smaller  ones, 
at  least  in  young;  no  spine  on  cheekbone;  groove-behind  eye  evident;  interorbital  area  rather  narrow, 
concave;  preocular,  supraocular,  occipital,  and  nuchal  spines  rather  prominent;  dorsal  spines  high, 
third  2.33  in  head;  first  spine  not  serrate;  mouth  large,  maxillary  2.5  to  2.4  in  head,  and  reaching 
nearly  to  eye;  a  small  spine  on  center  of  radiation  of  cheek  and  one  before  it. 

Color,  nearly  plain;  spinous  dorsal  with  dark  clouds  and  without  black  ocelli;  pectoral  dark,  with 
some  round  brown  spots  above;  caudal  dark-barred;  a  whitish  area  on  back  f)etween  dorsals.  Our 
description  is  taken  from  two  small  specimens  collected  ( probably  at  Tuxpan )  on  the  east  coast  of  Mexico, 
by  Mr.  T.  Salt;  from  specimens  in  museum  at  Paris,  the  types  of  Cuvier  &  Valenciennes,  and  from 
a  specimen  taken  by  the  Albatross  at  Bahia.  This  species  is  certainly  the  Prionotus  punctatus  ol  Cuvier 
&  Valenciennes,  but  it  may  not  be  the  species  figured  by  Plumier,  to  which  Bloch  has  given  the  name 
of  Trigla  punctata.  The  figure  of  Plumier  shows  a  bright-red  body,  with  many  small  spots  of  a  darker 
red,  while  red  spots  are  scattered  all  over  the  fins,  except  spinous  dorsal  and  ventrals.  In  general  form 
and  in  the  armature  of  head,  so  far  as  this  is  shown  in  the  plate,  Plumier's  figure  most  resembles  the 
present  species,  but  the  red  color  suggests  a  possibility  that  some  of  the  deep-water  species  may  have 
been  intended.  The  present  species  corresponds  better  to  the  figure  than  any  other  yet  known. 
Bloch*s  figure  of  Drigla  Carolina,  which  has  been  identified  with  P.  punctatus^  is  almost  certainly  P. 
trUmlus.     (Jordan  &  Evermann. ) 

Found  in  the  West  Indies  and  on  the  coast  of  South  America;  not  known  from  the  coasts  of  the 
United  States;  not  common  in  Porto  Rico,  specimens  (all  small)  being  at  hand  from  Mayaguez, 
station  6059,  off  Mayaguez  in  7  fathoms,  Hucares,  and  Isabel  Segunda. 

Trigla  pundala  Bloch,  Ichthyol.,  pi.  353, 1798,  Martinique;  on  a  drawing  by  Plumier. 

PHonotus  punctalut,  Poey,  Fauna  Puerto-Blquefia,  824, 1881;  Stahl,  I.  c,  78  and  164;  Jordan  <&  Evermann,  1.  c,  2169, 1898. 

Family  LXIV.  PERISTEDIIDiE.     The  Deep-water  Gurnards. 

Body  elongate,  fusiform,  covered  with  bony  plates,  each  of  which  is  armed  with  a  strong  spine; 
head  bony;  each  preorbital  produced  into  a  long,  flat  process,  which  projects  more  or  less  beyond 
mouth;  mouth  small,  inferior,  like  that  of  a  sturgeon;  teeth  none;  lower  jaw  provided  with  barbels; 
gill-membranes  separate,  narrowly  joined  to  the  isthmus  anteriorly;  gillrakers  slender.  Dorsal  fin 
continuous  or  divided.  Pectoral  fin  short,  with  2  lowermost  rays  detached.  Ventrals  i,  5,  separated 
by  a  broad,  flat  area.    Air-bladder  simple.    Pyloric  caeca  about  10.    Color  generally  red. 

Deep-sea  fishes,  comprising  2  or  3  genera  and  about  13  species,  bearing  some  resemblance  to 
young  sturgeons. 

a.  Barbels  at  angle  of  mouth  in  large  tufts  of  fringes Psbistbdion,  131 

oo.  Barbels  at  angle  of  mouth  minute,  simple  or  nearly  BO VuLSiCULUB 
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Qenus  181.  PBBI8TEDI0H  Lao^Me. 

Barbels  large,  forming  large  fringed  tufte  at  angles  of  mouth  and  on  lower  jaw.  Dorsal  fins  2; 
characters  otherwise  included  above. 

Of  the  ten  or  a  dozen  known  species  of  this  genus  only  four  occur  in  American  waters.  The  first  of 
these  (P.  mimatum  Goode)  is  known  only  from  the  type  locality,  which  is  in  the  Gulf  Stream  off  Rhode 
Island;  the  second  (P.  longispaihum  Goofle  &  Bean)  is  known  from  Blake  station  lviii,  off  Havana, 
in  242  fathoms  (type  locality),  Biake  stations  lxii  and  lxiii,  each  off  Barbados  and  each  in  209 
fathoms,  and  from  the  following  Albatross  stations  in  the  Gulf  of  Mexico:  2397  in  280  fathoms;  2376 
in  324  fathoms,  and  2358  in  222  fathoms;  the  third  ( P.  platycephalum  Goode  &  Bean )  is  known  only  from 
2  specimens,  the  type  from  Blake  station  lx,  off  Barbados,  in  123  fathoms,  and  one  other  from  Blake 
station  lix,  off  Barbadtw,  in  288  fathoms;  and  the  fourth  species  (P.  grarUe  Goode  &  Bean)  is  also 
known  from  but  two  specimens,  the  tyf)e  collected  by  the  Albatross  at  station  2401  in  the  Gulf  of  Mexico 
in  142  fathoms,  and  the  single  specimen  obtained  by  us  in  Porto  Rico.  A  fifth  species  (P.  truncatum 
Giinther)  was  dredged  by  the  Challenger  at  station  122,  off  Pemambuco,  Brazil,  in  30  or  350  fathoms, 
or  in  some  intermediate  depth;  and  a  single  specimen  of  a  species  in  the  closely  related  genus  VuUiculus 
Jordan  &  Evermann  (  T'.  hnberbiji  Poey )  was  obtained  by  Poey  from  the  stomach  of  a  barbudo  (Polymixia 
Unuei  Giinther)  taken  near  Havana  in  deep  water. 

The  other  species  of  Peristedion  are  known  from  the  Mediterranean,  Amboina,  Japan,  Molucca, 
etc.     It  will  be  noticeti  that  all  are  deep-water  si)ecies  and  that  but  little  is  known  about  any  of  them. 

a.  Body  rather  robust,  depth  4.5  to  5  in  len^h  to  base  of  caudal;  head  about  2.5  in  length;  barbelfi  long. 

b.  Length  of  preorbital  extension  about  3.5  in  snout;  color  uniform  crimson miniaivm 

lb.  Length  of  preorbital  extension  2  in  snout;  color  red,  with  a  black  blotch  near  tip  of  pectoral  and  black  on  caudal. 

UmgiipaUmm 
aa.  Body  slender,  depth  6  to  6.5  in  length  to  base  of  caudal;  head  3  to  3.5;  barbels  moderate;  fins  mottled  or  blotched, 
e.  Body  very  slender;  preorbital  process  2.25  in  snout;  color  yellowish;  a  pearly  lateral  band;  back  dotted;  fins 

mottled graciU,239 

cc.  Body  much  depresKd;  preorbital  process  3  in  snout;  color  red,  mottled  and  blotched ptatyctphalum 

239.  Peristedion  grracile  Goode  &  Bean.     Deep-mUer  Gurnard. 
(Plate  44.) 

Head  (measured  from  base  of  rostral  prolongation  to  tip  of  opercular  spine)  3;  depth  6.5;  width 
of  head  6;  eye  4;  snout  (without  spine)  2.1;  rostral  prolongation  or  spine  3.6;  D.  vii-19;  A.  i,  19; 
branch iostegals  8;  interorbital  space  deeply  concave,  1.2  in  eye.  Body  slender,  heavy  forward;  profile 
from  tip  of  snout  to  eyes  straight  or  slightly  concave;  orbital  ridges  strong,  high;  rostral  spine  con- 
tinued backward  on  each  side  in  a  sharp,  thin  ridge,  ending  in  a  blunt  spine  on-  lower  part  of  opercle, 
a  similar  ridge  diverging  from  it  at  angle  of  mouth  and  ending  in  a  similar  spine  lower  down;  width 
between  bases  of  rostral  spines  1.5  in  eye;  opercular  spine  small,  length  of  opercle  and  its  spine  scarcely 
equal  to  eye;  jaws  feeble  and  toothless;  lower  jaw  with  an  irregular  group  of  fringed  barbels  on  each 
side,  longest  about  twice  length  of  eye;  gillrakers  26  on  first  arch,  the  longest  2  in  eye.  Spinous  dorsal 
originating  above  opercular  spine,  second  spine  longest,  2.5  in  head,  or  equaling  length  of  rostral  spine; 
longest  dorsal  rays  1.5  in  rostral  spine;  origin  of  anal  under  that  of  soft  dorsal;  longest  anal  ray  equal 
to  those  of  dorsal;  base  of  anal  more  than  5  times  as  long  as  interorbital  width;  caudal  somewhat 
forked,  the  lolies  rounded;  pectoral  long,  the  lower  rays  detached,  length  of  fin  1.6  in  head;  ventral  1.75 
in  head;  bony  plates  of  body  strong,  spines  sharp,  their  surfaces  rough,  the  number  of  spines  in  each 
series,  beginning  with  the  uppermost,  about  26,  32,  26,  and  27. 

Color  in  life:  Whitish,  with  pale-rosy  wash,  strongest  on  top  of  head  and  anterior  part  of  body; 
side  of  head  and  body  with  faint  greenish  blotches;  similar  yellowish  blotches  in  same  region;  tip  of 
lower  jaw  red;  dorsal  fin  pale  with  a  broad  rosy  bar  on  membrane  about  at  middle  of  height  in  spinous 
dorsal,  somewhat  narrower  and  higher  up  in  soft  dorsal;  caudal  pale  at  base,  outer  third  rosy-red;  anal 
pale;  ventral  pale;  pectoral  pale,  crossed  by  about  5  series  of  rosy-red  spots. 

So  rapidly  do  such  fishes  as  this  change  color  when  brought  up  from  considerable  depths  that  we 
can  never  be  sure  that  the  colors  they  exhibit  when  we  first  behold  them  are  really  those  which  they 
possess  in  the  depths  which  they  inhabit;  in  fact  we  may  be  quite  sure  the  colors  are  not  the  same, 
but  whether  the  colors  are  more  or  less  intense  is  diflScult  to  determine.  The  specimen  here  described 
had  a  rather  faded  appearance  when  first  seen,  and  very  soon  became  still  paler,  and  it  is  perhaps  a 
safe  inference  that  the  natural  color,  particularly  the  red  and  green,  was  more  pronounced. 
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This  fish  attains  a  length  of  5  or  6  inches.  Until  now  it  has  been  known  only  fTX)m  the  type 
collected  by  the  Albatross  in  the  Gulf  of  Mexico.  We  obtained  a  single  specimen,  5.5  inches  long, 
dredged  at  station  6070,  in  Mayaguez  Harbor,  January  20,  in  225  fathoms,  on  rocky  bottom. 

Peristedion  graciU  Goode  &  Bean,  Oceanic  Ichthyology,  473,  pi.  cxiv,  fig.  387, 18%,  Gulf  of  Mexico,  In  142  fathoms,  lat. 
28°  82'  30»  N.,  long.  85°  62'  30"  W.,  at  Albatross  station  249;  Jordan  &  Evermann,  1.  c,  2179, 1898. 

Family  LXV.  CEPHALACANTHID^.     The  Flying  Gurnards. 

Body  elongate,  subquadrangular,  tapering  behind;  head  very  blunt,  quadrangular,  its  surface 
almost  entirely  bony;  nasals,  preorbitals,  suborbitals,  and  bones  of  top  of  head  united  into  a  shield; 
nuchal  part  of  abield  on  each  side  produced  backward  in  a  bony  ridge,  ending  in  a  strong  spine,  which 
reaches  past  front  of  dorsal;  interocular  space  deeply  concave;  preorbitals  forming  a  projecting  roof 
above  jaws;  preoparcle  produced  in  a  very  long,  rough  spine;  cheek  and  opercles  with  small  scales; 
opercle  smaller  than  eye;  gill-openings  narrow,  vertical,  separated  by  a  very  broad,  scaly  isthmus; 
pseudobranchifie  large;  gillrakers  minute;  mouth  small,  lower  jaw  included;  jaws  with  granular  teeth; 
no  teeth  on  vomer  or  palatines;  scales  bony,  strongly  keeled;  2  serrated,  knife-like  appendages  at  base 
of  tail;  first  dorsal  of  4  or  5  rather  high  flexible  spines,  first  1  or  2  spines  nearly  free  from  others;  an 
immovable  spine  between  dorsals;  anal  and  second  dorsal  short,  of  slender  rays;  caudal  small,  lunate; 
pectoral  fin  divided  to  base  into  2  parts,  anterior  portion  about  as  long  as  head,  of  about  6  rays,  closely 
connected;  posterior  and  larger  portion  more  than  twice  length  of  head,  reaching  nearly  to  caudal  in 
adult  {Dadylopterus) ,  much  shorter  in  young  {Cephalacanthtis)^  these  rays  very  slender,  simple,  wide 
apart  at  tip;  ventral  rays  i,  4,  long,  fins  pointed,  their  bases  close  together,  the  inner  rays  shortest;  air- 
bladder  with  2  lateral  parts,  each  with  a  large  muscle;  pyloric  caeca  numerous;  vertebrae  9  -f  13  =  22. 
Inhabitants  of  the  warm  seas;  the  adult  able  to  move  in  the  air  like  the  true  flying-fish,  but  for  shorter 
distances.    One  genus. 


KiG.  86.—Ceph(Uacanthu8  volUans. 

OtnuB  182.  CSFHALACAKTHU8  Lao^Me. 

Characters  of  the  genus  included  above.  Two  species  known,  the  following  and  the  East  Indian 
Cephalacanlkus  spinareUa. 

240.  OephalacantliuB  volitans  (Linnaeus).  Flying  Robin;  Bat-fish;  Volador;  MurciSlago, 

Head  4.33;  depth  5.5;  D.  ii-iv,  8;  A.  6;  P.  28  +  6.  First  2  dorsal  spines  free,  slightly  connected 
by  membrane  at  base;  preopercular  spine  reaching  beyond  base  of  pectoral,  not  to  end  of  occipital 
spine;  pectoral  reaching  nearly  to  base  of  caudal  in  adult,  very  much  shorter  in  young;  in  the  young 
the  spines  of  head  are  much  longer. 

Color,  greenish-olive  and  brown  above,  of  varying  shades;  below  pale,  marked  irregularly  with 
dusky  and  bright  brick-red, Varying  to  a  salmon-yellow;  pectoral  fin  mottled  with  bright-blue  streaks 
near  the  base  and  blue  spots  and  bars  toward  tip,  the  under  side  glaucous-blue,  edged  with  darker; 
eaudal  fin  with  about  3  brownish-red  bars;  coloration  extremely  variable. 
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This  handsome  and  singular  fish  attains  a  length  of  12  inches.  It  is  found  in  the  Atlwitic  Ocean, 
on  both  coasts,  and  is  abundant  on  the  South  Atlantic  and  Gulf  coasts.  It  has  been  recorded  from 
Tortugai»,  Pensacola,  St.  Augustine,  Cuba,  and  Jamaica;  not  seen  by  us  in  Porto  Rico,  but  recorded  from 
there  by  Professor  Poey  and  Dr.  Stahl. 

Pirabebi  Marcgrave,  Hist.  Brasll.,  IV,  162, 1648,  Brazil. 

MUims  cirratus  Sloane,  Hist.  Jamaica,  II,  288,  Jamaica. 

TiHgla  digitis  vUxnis  palmaiU  Artedi,  Genera,  44, 1738,  Mediterranean,  etc 

Hirundo  Catesby,  Nat.  Hist.  Carolina,  II,  tab.  8,  Bahamas. 

TriglcevolUana  Llnnseus,  Syst.  Nat.,  ed.  X,  i,  302, 1758:  after  Artedi:  '•  Mari  Mediterraneo,  Oceano,  Pelago  inter  tropicw. 

in  Asia  ad  Cap.  b.  Spei.    Ssepi  aetata  evolans  ex  aqua." 
Trigia  tentabunda  Walbaum,  Artedi,  Piacium,  III,  862,  1792;  after  CcUaphractut  Klein,  Missus,  which  is  after  Catesby, 

Fishes  of  Carolina,  IV,  44,  taf.  14,  f.  1. 
Trigia  fasciata  Bloch  A  Schneider,  Syst  Ichth.,  16,  tab.  8,  f.  1,  1801;  after  Cbryetion  Klein,  Missus,  IV,  45.  taf.  14,  f.  2, 

locality  not  stated. 
Dadyloptertu  pirapeda  Lac^pdde,  Hist.  Nat.  Poiss.,  Ill,  826, 1802,  Mediterranean  and  almost  all  warm  seaa. 
Polynemxu  Bexradialua  Mitchill,  Trans.  Ui.  and  Phii.  Soc.,  1, 1815,  pi.  4,  f.  10,  New  York. 
Dadylopterus  volUana,  Poey,  Fauna  Puerto-Riquefia,  323, 1881;  Stahl,  1.  c,  78  and  164, 1883. 
OepIuUacanthM  volUans,  Jordan  &  Evermann,  1.  c,  2183, 1898. 

Family  LXVI.  QOBUDJE.    The  Gobies. 

Body  oblong  or  elongate,  naked  or  covered  with  ctenoid  or  cycloid  scales.  Dentition  various, 
the  teeth  generally  small;  premaxillaries  protractile;  suborbital  without  bony  stay.  Skin  of  head 
continuous  with  covering  of  eyes.  Opercle  unarmed;  preopercle  unarmed  or  with  a  short  spine; 
pseudobranchise  present.  Gills 4,  a  slit  behind  fourth;  gill-membranes  united  to  isthmus,  gill-openings 
thus  restricted  to  sides.  No  lateral  line.  Dorsal  fins  separate  or  connected,  spinous  dorsal  least 
developed,  of  2  to  8  flexible  spines,  rarely  wanting;  anal  usually  with  a  single  weak  spine,  similar  to 
soft  dorsal;  ventral  fins  close  together,  separate  or  fully  united,  each  composed  of  a  short  spine  and  5 
(rarely  4)  soft  rays,  inner  rays  longest;  ventral'  fins,  when  united,  form  a  sucking  disk,  a  cross-fold  of 
skin  at  their  base  completing  the  cup;  caudal  fin  convex;  anal  papilla  prominent  No  pyloric  caeca; 
usually  no  air-bladder. 

Carnivorous  fishes,  mostly  of  small  size,  living  on  the  bottoms  near  the  shores  in  warm  regions. 
Some  inhabit  fresh  waters,  and  others  live  indiscriminately  in  either  fresh  or  salt  water.  Many  of 
them  bury  in  the  mud  of  estuaries.  Few  of  them  are  large  enough  to  be  of  much  value  as  food.  The 
family  embraces  about  80  genera  and  nearly  600  species.  The  species  are  for  the  most  part  easily 
recognized,  but  their  arrangement  in  genera  is  extremely  difiicult  Until  the  many  Asiatic  forms  are 
critically  studied,  any  definition  of  the  American  genera  must  be  tentative  only. 
a.  Ventral  fins  separate;  body  scaly. 

OXYMETOPONTINJB ; 

6.  Ventral  rays,  i,  4. 

c.  Forehead  bluntly  rounded,  without  sharp  keel:  tongue  very  slender,  sharp;  body  elongate,  compressed,  covered 

with  very  small  scales:  head  short,  compressed,  rather  broad  above,  mouth  oblique,  lower  jaw  projecting; 
teeth  in  few  series,  some  of  them  canine-lilce;  isthmus  narrow.    Dorsals  separate,  the  first  of  six  slender  spines; 

soft  dorsal  and  anal  elongate;  caudal  lanceolate looLOflsus 

Eleotridinje: 

66.  Ventral  rays  i,  5. 

d.  Vomer  with  a  broad  patch  of  villiform  teeth:  gill-openings  extending  forward  to  below  posterior  angle  of  month, 

isthmus  thus  very  narrow;  skull  above  with  conspicuous  elevated  ridges,  one  of  these  bounding  orbit  above, 

orbital  ridges  connected  posteriorly  above  by  a  strong  cross  ridge Philypnus,  183 

dd.  Vomer  without  teeth;  isthmus  broad;  gill-openings  scarcely  extending  forward  below  to  posterior  angle  of  pre- 
opercle; skull  without  crests. 

e.  Body  scaly,  both  anteriorly  and  posteriorly. 

/.  Lower  pharyngeal  teeth  stiiT  and  blunt;  bones  with  an  outer  series  of  broad  flexible  lamelliform  appendages,  which 
are  rudimentary  gill-fllaments;  body  short  and  elevated Dormitator,  184 

ff.  Lower  pharyngeals  normal,  subtriangular,  teeth  stiff,  villiform,  no  lamelliform  appendages:  scales  of  moderate  or 
small  size;  body  oblong  or  elongate. 

p.  Body  moderately  robust,  depth  4  to  5.5  times  in  length  to  base  of  caudal;  scales  ctenoid;  cranium  without  distinct 
median  keel;  a  small  supraoccipital  crest. 

A.  Post-temporal  bones  little  divergent,  not  inserted  close  together,  distance  between  their  insertions  greater  than 
moderate  interorbltal  space,  or  3.8  in  length  of  head;  top  of  skull  little  gibbous:  lower  pharyngeals  narrower 
than  in  Eleotris;  preopercle  without  spine,  scales  very  small,  about  110  In  a  longitudinal  series.  Vertebne 
11-1-13;  teeth  moderate, outer  series  on  lower  jaw  enlarged.......... Guatina,  185 
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kh.  Post- temporal  bones  very  strongly  divergent,  their  insertions  close  together,  distance  between  them  about  two- 
thirds  the  narrow  interorbital  space,  and  less  than  oue-aeventh  length  of  head;  top  of  skull  somewhat  elevated 
and  declivous;  interorbital  area  somewhat  convex  transversely;  lower  pharyngeals  rather  broad,  teeth  bluntish 
preopercle  with  partly  concealed  spine  directed  downward  and  forward  at  its  angle;  scales  moderate,  45  to  60 
in  a  longitudinal  series Eleotris,  136 

ffg.  Body  very  slender,  elongate,  depth  8  to  9  times  in  length  to  base  of  caudal;  scales  very  small,  cycloid. 

t.  Preopercle  without  spine;  caudal  without  many  accessory  rays  at  base;  post-temporal  bones  short,  strongly 

divergent,  distance  between  their  insertions  about  equal  to  narrow  interorbital  space,  or  about  one-sixth  length 

of  head;  top  of  head  with  a  strong  median  keel,  which  is  highest  on  occipital  region;  no  supraoccipital  cre«»t, 

mouth  very  oblique;  teeth  small Ebotelis 

aa.  Ventral  fins  united. 
j.  Dorsal  fins  separate,  free  from  caudal. 

SlCYDUNJt: 

*.  Ventral  disk  short,  adnate  to  belly;  body  subcylindrical,  covered  with  ctenoid  scales:  lips  very  thick;  upper  teeth 
meetly  small  and  movable,  lower  fixed;  dorsal  spines  6.    Teeth  simple;  no  canines  in  front  of  lower  jaw. 

SICTDIUM,  187 
GOBUSx: 

kk.  Ventral  disk  free  from  the  belly. 
I.  Dorsal  spines  4  to  8;  eyes  well  developed. 
m.  Teeth  emarginate,  uniserial,  those  of  lower  jaw  nearly  horizontal;  dorsal  spines  6;  scales  large,  ctenoid;  gill- 
openings  moderate  Etobthodus 

mm.  Teeth  simple, 
n.  Body  scaly,  more  or  less, 
o.  Maxillary  normal,  not  prolonged  behind  rictus;  skull  of  usual  gobioid  form,  comparatively  short  and  abruptly 

broadened  behind  orbits;  occiput  depressed;  supraoccipital  and  temporal  ridges  continuous. 
p.  Dorsal  spines  6;  scales  evidently  ctenoid;  head  naked  (nape  scaly  as  usual). 
q.  Interorbital  area  anteriorly  elevated,  with  a  large  foramen-like  depression  in  front  of  eye;  body  short,  compressed, 

formed  much  as  in  Dormitator;  nape  with  a  fleshy  crest;  scales  large.    Vertebrae  11  4- 15 LoPHOOOBirs 

qq.  Interorbital  area  not  elevated  in  front;  body  more  elongate;  no  fleshy  nuchal  crest;  isthmus  broad, 
r.  Inner  edge  of  the  shoulder-girdle  without  fleshy  cirri  or  papillae;  cranium  anteriorly  short;  interorbital  space 

narrower,  grooved,  with  a  low  median  ridge  or  none;  median  crest  on  cranium  low. 
8.  Body  scaly  anteriorly  and  posteriorly  (sometimes  a  naked  strip  on   back  or  belly).    Vertebrae  12 -H6  to 

10  +  15 GOBIUS,  138 

89.  Body  entirely  naked  anteriorly,  posterior  half  scaled;  scales  moderate  or  small Garmannia 

rr.  Inner  edge  of  shoulder-girdle  with  2  or  8  conspicuous  dermal  flaps;  preorbital  region  very  long;  premaxillary  and 
maxillary  strong;  interorbital  groove  with  a  conspicuous  median  crest;  scales  rather  small  (45  to  70) .  Awaous,  189 
pp.  Dorsal  spines  7  or  8  (very  rarely  6,  especially  in  Eucyclogobiu9) . 
t.  Scales  large,  ctenoid;  shoulder-girdle  without  dermal  flaps.    Sides  of  head  scaled;  soft  dorsal  and  anal  rather 

short,  of  11  to  14  rays  each;  deep-water  species ^ Bollmannia,  140 

U,  Scales  very  small,  cycloid  or  nearly  so.  Inner  edge  of  shoulder-girdle  without  fleshy  processes;  head  naked;  body 
more  or  less  compressed;  mouth  very  oblique;  teeth  strong;  interorbltfil  groove  with  or  without  a  median  ridge. 
Vertebrae  11+15  or  16;  soft  dorsal  and  anal  long,  of  15  to  17  rays  each.    Body  chiefly  scaly,  anteriorly  as  well  as 

posteriorly Micbogobius,  141 

nn.  Body  and  head  entirely  naked.    Dorsal  spines  7  (rarely  6). 

u.  Chin  without  barbels;  mouth  small,  little  oblique;  body  robust,  soft  dorsal  and  anal  short Gobiosoma 

«u.  Chin  with  a  fringe  of  short  barbels;  mouth  terminal,  oblique;  soft  dorsal  and  anal  very  short Barbuufeb 

jj.  Dorsal  fin  continuous,  soft  part  and  anal  joined  to  base  of  caudal;  eye  minute;  body  elongate;  scales  minute  or 

wanting;  mouth  very  obliquQ,  lower  jaw  projecting;  gill-openings  moderate. 
V.  Dorsal  rays  vi,  16  to  23;  anal  rays  17  to  28.    Teeth  in  a  band,  those  of  outer  series  being  very  strong;  scales  present. 

to.  Body  entirely  scaled Gobioidbb,  142 

WW.  Anterior  part  of  body  naked Cayennia 

Otnni  188.  FHHTFinTS  Cnvier  ft  Valeneieimes.    Gnayinai. 

Body  elongate,  terete  anteriorly,  compressed  behind.  Head  elongate,  depressed  above.  Mouth 
large;  lower  jaw  considerably  projecting;  teeth  in  jaws  rather  small,  slender,  recurved,  outer  scarcely 
enlarged;  teeth  on  vomer  villiform,  in  a  broad,  crescent-shaped  patch;  gill-openings  extending  forward 
to  below  posterior  angle  of  mouth,  isthmus  very  narrow.  Scales  moderate,  ctenoid,  covering  most  of 
head,  55  to  66  in  a  longitudinal  series.  Dorsal  with  6  spines  and  9  or  10  rays;  anal  rays  i,  9  or  10; 
ventrals  separate.  No  preopercular  spine;  insertion  of  post-temporals  almost  midway  between  occipital 
crest  and  edge  of  skull;  parietals  with  a  crest  running  from  insertion  of  post-temporal  forward  to  just 
behind  eye,  where  they  are  connected  by  a  thin,  high,  transverse  crest;  supraocular  with  a  short,  high 
crest,  extending  from  above  front  of  eye  back  to  posterior  edge  of  orbit,  thence  extending  outward 
parallel  with  transverse  crest,  leaving  a  deep  groove  between  them;  bony  projections  before  and  behind 
eye  prominent.    Vertebrae  12+13=25;  lower  pharyngeals  triangular,  with  slender  teeth. 

The  fishes  of  this  genu.s  are  the  largest  of  the  gobies,  some  reaching  a  length  of  2  or  3  feet  and 
being  valued  as  food.    Found  in  tropical  rivers. 
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241.  PhilypnuB  dormitor  (Lac^pMe).  ''Ouavina.** 

Head  3;  depth  5;  eye  9.75;  snout  3;  maxillary  2.2;  mandible  2.1;  interorbital  width  3.8;  pre- 
orbital  9.5;  D.  vi-12;  A.  i,  10;  scales  about  61-23.  Body  long,  subterete;  hea<l  long,  broad, 
depressed;  snout  long,  lower  jaw  strongly  projecting,  the  point  a  broad  angle;  mouth  lai^ge,  somewhat 
oblique,  maxillary  very  long,  reaching  posterior  border  of  orbit;  eye  nearly  on  level  with  top  of  head; 
cheeks  full;  teeth  in  each  jaw  in  broad  cardiform  bands;  vomerine  teeth  in  a  broad  crescent-shaped 
patch;  gillrakers  4  -{- 11,  very  short,  covered  with  fine  prickles  or  spines,  especially  on  their  posterior 
surface.  Fins  all  large;  dorsal  fins  separated  by  a  space  less  than  half  diameter  of  orbit,  spines 
flexible,  longest  about  equal  to  snout  and  eye;  last  rays  of  second  dorsal  longest,  somewhat  longer  than 
snout  and  eye,  about  2  in  head;  caudal  fin  rounded,  convex,  the  middle  rays  about  1.5  in  head;  last 
anal  ray  longest,  a  little  shorter  than  last  dorsal  rays;  pectoral  broad,  broadly  pointed,  with  about  17 
rays,  middle  ones  longest,  about  1.8  in  head,  reaching  beyond  tips  of  ventrals;  ventrals  i,  5,  about  2.2 
in  head,  their  tips  reaching  less  than  two-thirds  distance  to  vent. 

Color  in  life:  Dark-yellowish  or  olive-brownish,  back  darkest,  belly  most  yellow;  sides  with 
extensions  of  the  dark  of  back;  head  dark,  with  a  few  small  dark  specks;  arrangement  of  colors  present- 
ing a  mottled  appearance  as  on  body;  fins  all  mottled  with  brown  and  yellowish,  no  dark  border  to 
spinous  dorsal ;  base  of  pectoral  dark;  ventrals  paler. 

This  laiige  goby  is  everywhere  common  in  the  fresh-water  streams  of  the  West  Indies  and  the 
Atlantic  shores  of  Mexico,  Central  America,  and  Surinam.  It  seems  to  be  an  abundant  fish  in  all  the 
larger  streams  of  Porto  Rico,  specimens  having  been  obtained  by  us  from  the  Rio  Loiza  and  Rio  de 
Caguitas  near  Caguas,  and  from  the  Rio  Bayamon  at  Bayamon  and  near  Palo  Seco.    It  has  been 


FiG.  87. — I^dlypnus  dormilor. 

recorded  from  Havana,  Martinique,  Jamaica,  Mexico,  and  Nicaragua.  It  reaches  a  length  of  2  feet  or 
more,  and  is  one  of  the  most  important  fresh-water  food-fishee  in  Porto  Rico  and  elsewhere  in  the 
West  Indies.    The  examples  obtained  by  us  are  4  to  17  inches  long. 

Guavina,  Parra,  Descr.  Dif.  Piezas,  Hist.  Nat.  Cuba,  tab.  39,  fig.  1,  1787,  Havana. 

Gabujfnorus  dormitor  Lac<^p^e,  Hist.  Nat.  Poiss.,  II,  &99, 1798.  Martinique;  from  a  drawing  by  Plumier. 

Platyccphalus  dormitator  Bloch,  Syst.  Ichth.,  pi.  12, 1790,  Martinique;  after  Lac^pMe. 

Batrachw  guavina  Bloch  &  Schneider,  Byst.  Ichth.,  44, 1801;  based  on  Ouavina  of  Parra. 

EUotris  lonfficeps  Ottnther,  Proc.  Zool.  Soc.  Lond.  1864, 151,  Nicaragua. 

EleotriB  dorwiito/rtx  Cuvier,  R6gne  Animal,  ed.  II,  vol.  2,  246, 1829,  Antilles. 

Philypnus  dormUator,  Poey,  Fauna  Puerto-Riquefia,  339, 1881;  Stahl,  1.  c,  79  and  166, 1883. 

Philypnus  donnitor,  Jordan  &  Evermann,  1.  c,  2194. 1898. 

Qenof  184.  DOBMITATOB  GUI.     Pnfieoai. 

Body  short,  robust;  head  broad  and  flat  above;  mouth  little  oblique;  maxillary  reaching  to 
anterior  margin  of  orbit;  lower  jaw  little  projecting;  no  teeth  on  vomer;  lower  pharyngeal  teeth  stiff 
and  blunt,  the  bones  with  an  external  series  broad,  flexible,  lamelliform,  these  being  rudimentary  gill- 
filaments;  scales  large,  ctenoid,  30  to  33  in  a  longitudinal  series;  skull  much  as  in  Eleotris;  D.  vii-i,  8; 
A.  I,  9  or  10;  no  spine  on  preopercle;  post-temporals  inserted  midway  between  occipital  crest  and 
edge  of  skull;  supraoccipital  crest  low. 
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242.  Bormitator  maculatus  (Bloch).  Masaguan;  Mapiro. 

(Plate  45.) 

Head  3.5;  depth  3.5;  eye  5.75;  snout  4.5;  maxillary  3;  mandible  3.2;  interorbital  2;  preorbital  6.5; 
scales  33,-12;  D.  viii-9;  A.  i,9;  longest  dorsal  spine  1.9;  longest  dorsal  ray  1.1;  longest  anal  ray  1.2; 
pectoral  1.2;  ventral  1.25;  caudal  1.  Body  short  and  stout,  heavy  forward;  head  broad,  flat  above, 
interorbital  space  wide;  caudal  peduncle  long,  rather  compressed,  length  1.4  in  head;  profile  gently  and 
regularly  arched  from  tip  of  snout  to  origin  of  dorsal,  from  which  point  body  tapers  to  caudal  peduncle. 
Mouth  small,  considerably  oblique,  upper  lip  on  level  with  pupil;  maxillary  reaching  vertical  at  front 
of  orbit;  lower  jaw  scarcely  projecting;  teeth  on  jaws  short  and  weak,  in  villiform  patches;  no  teeth 
on  vomer.  Fins  all  lai^ge;  interspace  between  dorsals  very  narrow,  less  than  orbit;  soft  dorsal  and  anali 
when  depressed,  reaching  beyond  base  of  caudal,  which  is  rounded.  Scales  large,  smaller  on  head 
and  belly,  about  15  series  from  base  of  ventral  to  vent,  14  series  across  breast  between  bases  of  pectorals, 
and  about  25  from  tip  of  snout  to  origin  of  dorsal  fin;  origin  of  dorsal  fin  midway  between  tip  of  snout 
and  posterior  base  of  soft  dorsal. 

Color  in  life:  Pale-greenish  on  head  and  back,  lower  sides  and  belly  pale-bluish;  sides  of  head 
and  back  mottled  with  darker;  a  narrow  dark  line  from  eye  downward  and  forward  to  mouth,  and  2 
or  3  similar  but  broader  bands  from  eye  to  posterior  edge  of  opercle,  these  bands  more  or  less  broken; 
dorsal  fins  brownish,  barred  with  narrower  white  bands,  each  with  a  narrow  brick-red  edge;  anal 
banded  with  light  brick-red  and  narrower  white  interspaces;  edge  of  fin  pale,  with  a  subterminal  dark 
bar;  caudal,  ventral,  and  pectoral  pale;  iris  brick-red.  In  alcohol  this  fish  becomes  quite  dark,  almost 
black,  the  bright  colors  changing  completely. 

This  description  is  from  numerous  specimens  6  to  8  inches  long,  but  the  species  reaches  a  length 
of  1  to  2  feet  and  is  a  valued  and  important  food-fish.  It  is  found  on  both  coasts  of  tropical  America, 
ranging  from  South  Carolina  through  the  West  Indies  to  Para,  and  from  Cape  San  Lucas  to  Panama; 
usually  abundant.  On  the  coast  of  Florida  it  has  been  taken  at  Hillsboro  River,  Indian  River  Inlet, 
and  on  the  Pensacola  Snapper  Banks.  No  adults  were  seen  by  us  in  Porto  Rico,  but  we  coUected  one 
young  specimen  at  Mayaguez,  and  on  February  15  we  obtained  85  near  Hucares  from  a  small,  shallow 
lagoon  bordered  with  mangrove  bushes,  filled  with  decayed  vegetation,  and  with  the  water  strongly 
colored.     These  specimens  varied  in  length  from  3  to  8  inches. 

Sciama  maculaia  Bloch,  Syst.  Ichth., pi.  299,  fig.  2, 1790,  West  Indies. 

Eleotris  mugiUMes  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  XII, 226, 1837,  Martinique  and  Surinam. 

Ekotris  gima  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  XII,  232, 1837,  Vera  Cruz. 

EUotrif  latifrons  Richardson,  Voy.  Sulphur,  Fishes,  67,  pi.  35,  figs.  4  and  5,1887,  locality  unknown,  probably  Pacific  coast 

of  Central  America. 
fEleotrU  ffrandisquama  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  XII,  229, 1837,  America. 
Eleotrig  9<ymnolentu8  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.  1858, 169,  near  mouth  of  Rio  Grande,  Texas. 
Eleolris  omocyaneus  Poey,  Memorias,  II,  269,  Havana. 
Dormitator  micrtjphlhaLmus  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1863, 170,  Panama. 
DormiUUor  gundlachi  Poey,  Synopsis,  396, 1868,  Cuba. 

Dormitator  Uneatus  Gill,  Proc.  Ac.  Nat.  Sci.  Phila.  1863, 271,  Savannah,  Georgia. 
Dormitator  mugOoidet,  Poey,  Fauna  Puerto-Riquefia,  339, 1881;  Stahl,  1.  c, 79  and  165, 1883. 
Dormitator  maculatus,  Jordan  &  Evermann,  1.  c,  2196, 1898. 

OenTis  185.  OITAVINA  Bleeker.     Morons. 

This  genus  is  allied  to  Eleotria,  differing  in  having  the  post-temporal  bones  little  divergent,  not 
inserted  close  together,  distance  between  their  insertions  greater  than  the  moderate  interorbital  space, 
or  3.8  in  length  of  head;  top  of  skull  little  gibbous;  lower  pharyngeals  narrower  than  in  ^Z^oH*; 
preopercle  without  spine;  scales  very  small,  ctenoid,  about  110  in  a  longitudinal  series.  Vertebne 
11 4- 13;  teeth  moderate,  the  outer  series  on  lower  jaw  enlarged. 

Inhabitants  of  the  fresh  waters  of  the  West  Indies  and  Brazil.  Two  species  known — Guavina 
bragiliensis  (Sauvage),  from  Bahia,  and  the  following. 

248 .  Qxiavina  guavina  ( Cuvier  &  Valenciennes ) .     *  *  Moron.  *  * 

Head  3.5;  depth  4.6;  eye  6.5;  snout  4;  maxillary  2.25  to  2.5;  mandible  2.5;  interorbital  3  to  3.25; 
preorbital  7.2;  scales  about  100,-38;  D.  vii-12,  the  longest  spine  2.5  to  3  in  head,  the  longest  soft 
ray  about  2;  A.  i,  10,  longest  ray  about  2  in  head;  pectoral  1.5;  caudal  1.25  to  1.5.  Body  stoutish, 
oblong,  heavy  forward;  head  heavy,  broad;  mouth  oblique,  large,  maxillaries  reaching  middle  of 
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eye,  lower  jaw  slightly  projecting;  isthmus  very  broad,  gill-opening  not  reaching  farther  forward 
than  vertical  opercle;  preopercle  smooth  with  concealed  spine;  caudal  peduncle  compressed,  least 
width  3.75  in  its  least  depth,  which  is  2  in  head;  teeth  in  broad  bands,  outer  oneq  of  lower  jaw 
somewhat  enlarged;  dorsal  outline  rising  gently  from  snout  to  origin  of  spinous  dorsal;  ventral  line 
relatively  .straight;  scales^  very  small,  those  on  head  embedded  and  cycloid,  those  on  back,  belly,  and 
anterior  part  of  sides  cycloid,  on  posterior  part  of  body  ctenoid;  lower  portion  of  preocular  and  cheek 
naked,  upper  portions  with  small  embedded  scales.  Fins  moderate;  origin  of  spinous  dorsal  nearer 
tip  of  snout  than  posterior  edge  of  soft  dorsal  by  a  distance  equal  to  diameter  of  orbit;  distance  between 
spinous  soft  dorsal  slightly  greater  than  diameter  of  orbit;  dorsal  spines  flexible;  dorsal  and  anal  rays 
when  depressed  barely  reaching  rudimentary  caudal  rays;  caudal  fin  regularly  rounded;  tips  of  ven- 
trals  reaching  halfway  to  origin  of  anal  fin;  tips  of  pectorals  extending  slightly  l)eyond  tips  of  ventrals, 

CJolor,  dark,  marbled  with  darker  and  lighter;  under  parts  dirty- whitish;  fins  dark  like  body, 
bordered  with  white,  especially  the  dorsals  and  anal. 

The  moron  reaches  a  foot  in  length  and  is  a  good  food-fish.  It  is  found  on  the  east  coast  of 
tropical  America  from  Cuba  to  Rio  Janeiro,  in  fresh  and  brackish  water,  and  is  generally  common. 
Only  two  examples  (6.5  and  8.5  inches  long)  were  seen  in  Porto  Rico  by  us;  they  were  obtained  in 
the  San  Juan  market  January  15,  and  probably  came  from  the  mouth  of  the  Bayamon  River. 

EleotrU  guavina  Cuvier  &  Valendennes,  Hist  Nat  Poias.,  XII,  223, 1887,  Martinique. 
Quaxina  guavhui,  Jordan  &  Evennann,  Flahes  of  North  and  Middle  America,  2198, 1898. 

QeniiB  186.  ELE0TBI8  (Oronow)  Bloch  ft  Bohneider. 

Body  long  and  low,  compressed  behind.  Head  long,  low,  flattened  above,  without  spines  or 
crests,  almost  every  where  scaly. .  Mouth  lai^e,  oblique,  lower  jaw  projecting.  Lower  pharyngeals 
rather  broad,  teeth  small,  bluntish.  Preopercle  with  a  small  concealed  spine  below,  its  tip  hooked 
forward.  Branchiostegals  unarmed.  Eyes  small,  high,  anterior;  isthmus  broad.  Post-temporal  bones 
very  strongly  divergent,  their  insertions  close  together,  the  distance  between  them  about  two-thirds 
the  narrow  interorbital  space,  and  less  than  one-seventh  length  of  head;  top  of  skull  somewhat  elevated 
and  declivous;  interorbital  area  slightly  convex  transversely;  the  dorsal  fins  well  separated,  first  of 
6  or  7  flexible  spines;  ventrals  separate.  Scales  moderate,  ctenoid,  45  to  62  in  longitudinal  series; 
vertebrae  (pisonis)  11  +  15. 

Found  in  tropical  seas,  entering  fresh  waters. 

a.  Teeth  subequal,  thoee  of  inner  or  outer  series  enlarged. 

b.  Cheek  entirely  scaled. 

c.  Teeth  of  inner  series  of  each  jaw  enlarged. 

d.  Scales  in  a  median  series  40  to  61,  in  a  cross  series  12  to  20. 

c.  Eye  large,  5  to  6  in  head;  scales  40  to  44,— 12  to  14 anMyop^is 

ee.  Eye  small,  8  in  head;  scales  51,-20 abacttrus 

dd.  Scales  in  a  median  series  57  to  66;  in  a  cross  series  18  to  24 pisonis,  244 

66.  Lower  half  of  cheek  naked;  scales  61 pemiger 

244.  Eleotris  pisonis  (Gmelin).     ** Moron.* ^ 

Head  2.9;  depth  3.75;  eye  7;  snout  5;  maxillary  2.75;  mandible  2.75;  interorbital  3.6;  preorbital 
10;  pectoral  1.4;  ventral  2;  caudal  1.4;  D.  vi-9,  the  longest  spine  3  in  head,  the  longest  ray  2.5;  A.  i,  8, 
the  longest  ray  2.3;  scales  57  to  63,-19  to  22;  vertebrae  11  +  15.  Body  stout,  not  compressed;  head 
broad,  depressed,  tapering  forward;  mouth  large,  oblique,  maxillary  reaching  posterior  border  of  pupil; 
eyes  high  up;  isthmus  moderately  broad,  gill-openings  extending  forward  somewhat  beyond  angle  of 
preopercle;  preopercle  with  a  strong  concealed  spine  at  angle,  directed  forward;  no  teeth  on  vomer  or 
palatines;  teeth  on  jaws  in  wide  villiform  bands,  outer  series  somewhat  enlarged;  lower  pharyngeals 
broad,  triangular,  without  fringe,  teeth  bluntish;  branchiost^als  6;  gillrakers  2  +  9,  very  short;  caudal 
peduncle  compressed,  its  least  width  one-third  its  depth,  which  is  2  in  head.  Fins  moderate;  origin  of 
spinous  dorsal  about  midway  between  tip  of  snout  and  tip  of  dorsal  rays;  space  separating  dorsals  scarcely 
more  than  half  orbit;  dorsal  and  anal  rays  not  reaching  base  of  caudal;  ventrals  inserted  somewhat 
behind  insertion  of  pectorals,  their  tips  reaching  halfway  to  origin  of  anal;  pectoral  reaching  beyond 
ventrals.    Scales  small,  crowded  anteriorly,  emljedded  on  nape,  head,  and  cheeks,  ctenoid  only  on  sides. 

Color,  dark-brown  or  blackish;  sides  with  faint  narrow  dark  lines  alternating  with  narrow  light 
ones;  fins  with  dark  wavy  lines. 
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The  range  of  this  species  is  from  Florida  to  Rio  Janeiro;  it  is  recorded  from  Pensacola,  Rio 
Almendares  (Cuba),  Santo  Domingo,  Martinique,  Surinam,  and  Rio  Janeiro,  and  was  found  by  us  to 
be  common  in  fresh  and  brackish  waters  of  Porto  Rico.  In  the  Bayamon  River  13  specimens  were 
obtained  January  12,  varying  in  length  from  3.5  to  6.25  inches.  There  is  a  single  specimen,  1.5  inches 
long,  from  Mayaguez,  January  20,  and  3  small  ones,  from  1.31  to  2.06  inches  long,  from  Arroyo.  This 
species  is  known  in  Porto  Rico  only  as  "moron."  It  does  not  seem  to  be  much  used  as  food.  It  is 
apparently  most  common  in  the  lower  portions  of  rivers,  and  probably  does  not  run  to  the  headwaters. 

Amare pixuma,  Marcgrave  &  Piso,  Hist.  Brasil.,  IV,  166, 1648,  Brazil. 

EleotrU  capite  plagioplateo,  Gronow,  Mus.  Ichth.,  II,  168, 1757;  after  Marcgrrave  &  Piso. 

GoMtu pisonis  Gmelin,  Syst.  Nat.,  1206, 1788;  based  on  EleotrU  of  Gronow. 

Eleotris  gvrinus  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  XII,  220,  pi.  356, 1837,  Martinique,  Santu  Domingo  and  Surinam; 

Poey,  Fauna  Puerto-Riquefia,  339, 1881;  Stalil,  1.  c,  79  and  165, 1883. 
EXeolrie  {Culius)  bdizianus,  Sauvage,  Bull.  Soc.  Philom.  Paris  1879,  55,  Belize  and  Cayenne. 
Eleotris  piscnia,  Jordan  &  £vermann,  1.  c,  2200, 1898. 


Fig.  8S.— EleotrU  pUonU. 
Oenns  137.  8ICTDITJM  Cavier  ft  Valenoieimes. 

Body  subcylindrical,  covered  with  rather  small  ctenoid  scales;  head  oblong  and  broad,  with  cleft 
of  mouth  nearly  horizontal;  upper  jaw  prominent;  snout  obtusely  rounded;  lips  very  thick,  lower  jaw 
with  a  series  of  numerous  slender  horizontal  teeth,  of  which  sometimes  only  the  extremities  are 
visible;  upper  jaw  with  a  single  uniform  series  of  numerous  movable  small  teeth  attached  by  ligament 
to  edge  of  maxillary;  behind  this  outer  visible  series  lie  numerous  other  parallel  series  of  young  teeth 
hidden  in  the  gum,  which  succeed  the  former  as  they  become  worn  out  or  broken;  lower  jaw  with  a 
series  of  widely-set  conical  teeth;  teeth  all  simple,  slender,  distal  half  bent  inward  nearly  at  a  right 
angle;  eyes  of  moderate  size;  2  dorsal  fins,  anterior  with  6  (5  or  7)  flexible  spines;  caudal  quite  free; 
ventrals  imited  into  a  short  cup-shaped  disk;  gill-openings  of  moderate  width;  4  branchiostegalS. 

Found  in  the  streams  of  the  West  Indies.     Few  species. 

a.  Body  usually  well  scaled. 

h.  Scales  large,  about  56  in  longitudinal  series punctaturn 

bb.  Scales  moderate,  about  68 arUiUarum 

bbb.  Scales  small,  about  84. 

c  Body  densely  scaled;  no  dark  vertical  bars  on  body caguUss,  246 

ce.  Body  less  densely  scaled;  squamation  sometimes  quite  incomplete;  about  7  more  or  less  distinct  vertical  bars  on 

body : <■ plumieri,  246 

aoL  Body  nearly  naked vinccrUe 

246.  Sicydiuxn  ca^uitas  Evei'mann  &  Marsh. 

Head  4.4;  depth  4.8;  eye  5.75;  snout  2.5;  maxillary  2;  mandible  2.75;  interorbital  width  3; 
preorbital  3.5;  D.  vi-i,  10;  A.  i,  9;  scales  83,-25;  longest  dorsal  spine  1.5  in  head,  longest  ray  2; 
longest  anal  spine  2  in  head,  longest  ray  2;  pectoral  1,1;  ventral  disc  1.75;  caudal  1.  Body  rather 
stout,  heavy  forward;  head  large,  broad;  mouth  large,  its  width  1.5  in  head;  lips  very  thick;  maxillary 
not  greatly  produced;  teeth  simple,  flexible;  a  median  cleft  in  upper  lip;  pectoral  son^ewhat  shorter 
than  head;  dorsal  spines  without  filaments,  longest  about  1.5  in  depth  of  Ijody;  space  between  dorsals 
about  equal  to  orbit;  soft  rays  of  dorsal  and  anal  scarcely  reaching  base  of  caudal;  ventrals  united. 
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forming  a  cup-shaped  disk,  only  about  two-fifths  posterior  edge  free  from  belly;  caudal  rounded. 
Scales  very  small,  ctenoid,  densely  covering  entire  body  except  a  broad  strip  on  belly;  posterior  portion 
of  nape  with  very  fine  scales;  entire  head  naked. 

Color,  dark-brown  or  olivaceous  on  head,  sides,  and  back;  under  parts  pale;  fins  all  pale,  anal 
with  a  narrow  darkish  margin;  caudal  somewhat  dark;  no  dark  vertical  bars  on  body  and  none  at  ba.se 
of  pectoral;  no  H -shaped  figure  at  base  of  caudal. 

This  species  is  close  to  S.  plumieri,  from  which  it  differs  chiefly  in  color,  the  more  complete* 
squamation,  the  shorter  pectoral,  and  the  nonfilamentous  character  of  dorsal  spines.  Known  only 
from  the  type,  8.63  inches  long,  from  the  Rio  de  Caguitas  at  Caguas,  Porto  Rico. 

Sicydium  caguiUe  Evermann  &  Marsh,  Rept.  U.  S.  F.  C.  1899  (Dec.  19),  365,  Rio  de  Cagrultas,  Ca^uas,  Porto  Rico. 


Fig.  8Q.— Sicydium  caguiUe. 
246.  Sicydium  plumieri  (Bloch).     Sirajo. 

Head  4  to 4.6;  depth  4.5;  eye6to7inhead,2to3ininterorbital  width;  D.vi-i,  10;  A.  i,  10;  scales  84. 
Teeth  in  upper  jaw  long,  slender,  bent  inward  at  right  angles,  only  tips  protruding  from  gums.  Front 
teeth  of  lower  jaw  not  larger  than  those  behind;  a  single  row  of  inconspicuous  papillae  on  gum  beneath 
upper  lip,  a  large  median  papilla  above  maxillary  suture;  a  median  cleft  in  upper  lip.  Pectoral  longer 
than  head;  third,  fourth,  and  fifth  dorsal  spines  produced  into  long  ribbons,  the  fourth,  which  is  longest, 
being  2  to  3  times  height  of  body.  Body  usually  covered  with  small  scales,  reduced  in  size  on  neck 
and  belly;  frequently  almost  naked,  scales  present  only  on  posterior  part  of  body.  Caudal  deeply 
emarginate. 

Color,  olive  or  violet-brown,  with  about  7  more  or  less  distinct  dark  vertical  bars;  a  dark  bar  at 
base  of  pectoral;  dorsal  with  irregular  dark  markings;  anal  fin  with  a  dark  marginal  band,  sometim'es 
e^ged  with  white;  an  H -shaped  figure  on  base  of  caudal  fin,  and  a  black  bar  on  its  posterior  half. 

An  inhabitant  of  the  fresh  waters  of  the  West  Indies.  Not  obtained  by  us  in  Porto  Rico,  but 
recorded  by  Professor  Poey. 

Gobius  plumieri  Bloch,  Ichth.,  126,  pi.  178,  fig.  3, 1786,  Martinique;  on  a  drawing  by  Plumler. 

Sicydium  siragus  Poey,  Memorias,  11,278, 1861,  Santiago  de  Cuba. 

Sicydium  plumieri  Poey,  Fauna  Puerto- Riquefia,  338, 1881;  Jordan  <fe  Evermann,  1.  c.,  ^iOB,  1898. 

Oenns  138.  GOBITTS  (Artedi)  Linnseas.     Gobies. 

Body  oblong  or  elongate,  compressed  behind.  Head  oblong,  more  or  less  depressed.  Eyes  high, 
anterior,  close  together;  opercles  unarmed.  Mouth  moderate.  Teeth  on  jaws  only,  conical,  in  sev-eral 
series,  those  in  outer  row  enlarged;  no  canines.  Isthmus  broad.  Shoulder-girdle  without  fleshy  flaps 
or  papillae.  Skull  depressed,  abruptly  widened  behind  eyes  and  without  distinct  median  keel.  Scales 
moderate,  ctenoid,  permanently  covering  body;  cheek  usually  naked;  belly  generally  scaly.  Dorsal 
with  6  rather  weak  spines;  pectoral  well  developed,  upper  rays  sometimes  very  slender  and  silky; 
ventrals  completely  united,  not  adnate  to  belly;  caudal  fin  usually  obtuse. 

The  genus  GobiuSf  as  here  understood,  comprises  a  very  large  number  of  species  more  or  less 
closely  related  to  the  European  type  of  the  genus,  Gobius  niger,  and  its  American  relative,  Gobius 
soporator.  An  examination  of  skulls  or  skeletons  of  numerous  European  and  American  species  shows 
a  remarkable  uniformity  in  most  respects.     The  general  fonn  and  structure  of  the  cranium  is  the  same 
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m  all,  the  only  differences  being  very  minor  ones  in  the  height  of  certain  crests.  OoUus  ocecmicus  seems 
most  aberrant,  but  is  difficult  to  separate  generically  on  account  of  intermediate  forms.  Probably 
several  of  the  many  genera  indicated  by  Bleeker  will  prove  valid,  but  only  a  thorough  study  of 
skeletons  can  establish  them.  It  is  not  unlikely  that  Ctenogohius^  to  which  group  most  of  our  species 
belong,  may  be  separable  from  Gohius, 

GoBius: 

a.  Upper  rays  of  pectoral  fin  silk-like;  I.  e.,  short  and  very  slender  and  flexible,  free  for  nearly  their  whole  len^h. 

6.  Body  robust,  compressed  posteriorly .* soporotor,  247 

Ctknogobius: 

aa.  Upper  rays  of  pectoral  normal,  not  silk-like,  similar  to  others. 

c.  Scales  large,  25  to  S3.    Color  in  life  olivaceous,  more  or  less  spotted,  never  red. 

f2.> Dorsal  soft  rays  12  to  14;  vertex  and  nape  with  a  slight  median  fold  of  skin.    Body  long,  not  much  compressed; 

head  3.6;  eye3inhead;  a  dark  spot  on  first  dorsal eigenmanni 

dd.  Dorsal  soft  rays  10  to  12. 

e.  Caudal  with  2  spots  at  its  base;  jaws  unequal,  lower  slightly  produced;  body  robust,  compressed  behind,  depth  5  in 
total  length;  head  4.33;  eye  longer  than  snout,  3.5  in  head;  maxillary  reaching  pupil;  teeth  In  a  band,  the 
outer  enlarged  and  distant,  the  inner  enlarged  and  bent  backward.  Brownish;  a  faint  blue  spot  on  each  scale: 
six  spots  along  middle  of  back;  similar  spots  on  scapular  region  and  middle  of  side;  a  dark  spot  above  opercle; 
blue  dots  on  head;  a  straight  blue  line  crossing  cheek  above  and  continued  on  opercle;  dorsals  faintly 
spotted.    D.  vi-10;  A.  10.    Scales25,-7 glaucqfrstnum 

ee.  Caudal  plain  or  with  but  a  single  spot  at  its  base. 

/.  Dorsal  spines  low,  highest  little  longer  than  head. 

g.  Region  from  nape  to  dorsal  entirely  scaled. 

h.  Pores  on  preopercle  not  very  conspicuous:  no  canine  teeth.  Body  subfusiform,  little  compressed;  depth  4.5  In 
length;  head  blunt,  4  in  length,  rounded  in  profile;  eye  equal  to  snout,  4  in  head.  Mouth  small,  horizontal, 
lower  jaw  included;  maxillary  3  in  head,  reaching  to  below  eye.  Teeth  small,  in  bands  in  both  jaws,  the 
outer  enlarged,  those  of  upper  jaw  very  slender.  Scales  large,  ctenoid,  those  of  nape  and  belly  little  reduced. 
Longest  dorsal  spine  shorter  than  head.  Caudal  scarcely  pointed,  about  as  long  as  head.  Color,  whitish-gray, 
middle  of  side  with  4  or  5  dark  blotches,  from  each  of  which  a  narrow  dark  bar  extends  downward  and 
forward;  a  large  black  blotch  above  pectoral,  obsolete  in  female:  a  small  black  spot  at  base  of  caudal:  a  dark 

mark  below  eye:  vertical  fins  barred.    D.  vi-12:  A.  11  or  12.    Scales33 stigmcUurus 

hh.  Pores  on  preopercle  very  conspicuous;  lower  jaw  with  small  canines.    D.  vi-i,  9;  A.  i,  9 quadriporua 

gg.  Region  between  nape  and  dorsal  with  a  narrow  naked  median  strip.  Body  moderately  elongate,  subfusiform, 
depth  5.33  in  length.  Head  large,  not  so  blunt  as  in  O.  boleosoma,  3.4  to  3.66  in  length;  anterior  profile  gently 
decurved;  snout  3.33  to  3.5  in  head:  eye  4:  mouth  large,  slightly  oblique;  maxillary  extending  to  front  of  pupil. 
2.33  in  head.  Teeth  small,  slender  and  curved,  in  moderate  bands.  Scales  moderate,  ctenoid,  those  in  front 
much  reduced  In  size;  breast  naked.  Longest  dorsal  spine  1.5  In  head.  Caudal  as  long  as  head,  somewhat 
pointed.  Olivaceous,  mottled  with  gray;  about  5  rounded  dark  blotches  along  middle  of  side,  last  forming  a 
spot  at  base  of  caudal;  no  dark  spot  on  side  of  nape;  some  dark  marks  on  head;  vertical  fins  barred.    D.  vi-12: 

A.  13.    Scales  33  to  35 shufeUtti 

ggg.  Region  between  nape  and  dorsal  entirely  naked. 

i.  Highest  lays  of  second  dorsal  little  more  than  half  head,  none  of  them  reaching  base  of  caudal. 

j.  Profile  much  decurved,  skull  rounded  behind,  without  distinct  median  ridge:  mouth  horizontal.  Body  elongate, 
deepest  below  front  of  dorsal,  tapering  regularly  backward,  greatest  depth  5.5  in  length.  Head  short,  blunt, 
profile  anteriorly  abruptly  decurved,  cheek  somewhat  swollen.  Length  of  head  3.6  in  body.  Snout  about  equal 
to  eye,  3.66  in  head.  Mouth  horizontal,  maxillary  reaching  to  below  pupil  (in  male) ;  lower  jaw  included.  Teeth 
In  each  jaw  In  a  band,  outer  row  of  upper  jaw  large,  recurved.  Scales  large,  ctenoid,  somewhat  reduced  ante- 
riorly. Nape,  breast,  and  belly  naked.  Dorsal  spines  about  two-thirds  of  head  Caudal  pointed,  2.66  to  3.5  in 
body.  Color  olivaceous,  with  numerous  dark  reticulations  on  back:  5  black  spots  along  side,  the  last  forming 
a  spot  on  base  of  caudal,  sometimes  with  V-shaped  dark  bars  extending  from  them  to  dorsal;  breast  and  sides 
of  belly  with  numerous  dark  specks  in  male;  a  dark  line  between  eyes;  a  dark  line  from  eye  to  middle  of  pre- 
maxlllary,  some  dark  spots  below  eye,  sometimes  forming  bars,  sometimes  a  stripe;  a  large  oblique  spot  above 
pectoral,  continued  on  opercle:  a  black  spot  at  base  of  pectoral:  dormls  and  caudal  barred,  anal  uniform 
dusky,  ventrals  and  pectoral  black  in  male,  white  in  female.    D.  vi-11;  A.  10  to  12.    Scales  25  to  30..  boleosoma 

jj.  Profile  moderately  decurved:  eye  longer  than  snout,  3.75  in  head.  Color  yellowish,  oblong  dark  blotches  on 
middle  of  side;  dorsal  and  caudal  barred.    Head  4;  depth  6.    D.  vi-12:  A.  10 fasciatus 

ii.  Highest  rays  of  second  dorsal  as  long  as  head,  the  last  reaching  base  of  caudal.  Body  elongate,  back  not  arched: 
depth  6  In  length;  head  4,  not  compressed,  cheek  tumid.  Profile  abruptly  decurved,  the  snout  3.33  in  head. 
Mouth  large,  nearly  horizontal,  maxillary  reaching  posterior  edge  of  eye  In  males,  middle  of  eye  In  females. 
Teeth  in  narrow  bands  in  each  jaw,  outer  somewhat  enlarged,  outer  in  some  (males?)  much  enlarged  above 
and  recurved,  enlarged  teeth  fixed,  others  movable.  Scales  4arge,  ctenoid,  reduced  anteriorly,  belly  naked. 
Dorsal  spines  little  filamentous,  longest  about  equal  to  head:  caudal  2.25  to  3  in  body.  Males  dark-olive,  with 
4  oblong  dark  blotches  along  middle  of  side:  a  dark  caudal  spot:  a  black  blotch  larger  than  eye  on  each  side 
of  shoulder:  dorsal  spotted;  caudal  reddish  above,  dusky  below;  females  with  6  oblong  dark  blotches  on  side 
the  last  on  base  of  caudal:  from  each  of  middle  blotches  a  V-shaped  bar  runs  to  back;  a  black  shoulder  blotch. 
a  dark  bar  from  eye  to  mouth;  ventrals  pale,  with  2  dark  streaks.  D.  vi-11;  A.  12.  Scales  30  (27  to  33)  at  lea*^! 
in  malee encsettmu)' 
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SJ.  I>or8al  fipines  high,  highest  reaching  past  middle  of  second  dorsal.    Nape  scaly.    Body  elongate,  moderately 

compressed. 
k.  Depth  5  to  6  in  length;  profile  little  decurvcd,  skull  flattish  behind,  much  broader  than  in  Gobiua  boleoaoma,  with 
an  evident  median  ridge;  mouth  very  oblique,  much  larger  than  in  O.  boleosoma:  lower  jaw  thin  and  flaL 
Back  slightly  arched.  Body  a  little  deeper  and  rather  less  compressed  than  in  G.  aicxomut,  depth  5  to  6  in 
length.  Head  4.  Anterior  profile  moderately  decurved.  Eye  3.33  in  head.  Mouth  large,  oblique;  maxillary 
reaching  to  below  pupil  in  both  sexes.  Teeth  above  uniserial,  some  of  them  enlarged  and  recurved;  lower 
teeth  in  a  narrow  band;  males  sometimes  with  hindermost  of  outer  series  a  strong,  exserted,  recurved  canine; 
belly  naked.  Longest  dorsa\  spine  two-thirds  head  in  females,  elevated  in  males;  soft  dorsal  elevated  in 
males;  caudal  3.5  in  body.  Ck>lor,  light-greenish,  sides  of  male  with  5  or  6  narrow,  straight,  rather  sharply 
defined  whitish  or  yellowish  croflBbara,  regularly  placed:  4  dark  bars,  3  below  eye  and  1  on  opercle;  a  small 
dark  spot  behind  and  above  opercle;  vertical  fins  barred;  female  with  a  row  of  irregular  dark  spots  connected 
by  a  dusky  streak,  and  with  pale  crossbars  obsolete.    D.  Vi-12:  A.  13.    Scales  27 Migmatkus 

kk.  Depth  4.66  in  length;  profile  very  obtuse  anteriorly;  maxillary  extending  beyond  pupil,  2.6  in  head.    Teeth  strong, 

uniserial,  4  shortish  canines  in  lower  jaw  behind  other  teeth;  upper  teeth  largest   D.  vi-11;  A.  10.  lyricu*,2A» 

kkk.  Depth  4  in  length;  teeth  short  and  thick,  uniserial;  yellowish,  much  mottled  and  blotched.     D.  vi-11;  A.  11. 

Scales  30 garmani 

ce.  Scales  moderate  or  small,  40  to  90. 
L  Soft  dorsal  and  anal  short,  each  of  10  to  14  rays;  body  more  or  less  elongate. 
Bdctenogobius: 

m.  'Jaudal  rounded,  not  much  longer  than  head. 

n.  Scales  40;  dorsal  with  9  soft  rays  only;  anal  with  9;  depth  6.5  in  total  length;  head  broad, flattish;  snout  short, 
decurved;  eye  4.25  in  head,  1.33  in  interorbital  area,  longer  than  snout;  maxillary  extending  to  below  middle 
of  eye.  Some  of  dorsal  spines  produced  in  filaments,  the  third  1.5  times  depth  of  body;  caudal  short,  rounded. 
Two  rows  of  ill-defined  blotches  on  upper  half  of  body;  2  rows  of  brownish  spots  on  second  dorsal,  upper  strongly 

marked poeyi 

nn.  Scales  50;  dorsal  and  anal  with  10  soft  rays  each;  profile  very  oblique.    Color  dark-brown baditu 

GOBIONELLUS: 

mm.  Caudal  lanceolate,  much  longer  than  head;  lower  jaw  thin;  usually  a  green  spot  on  roof  of  mouth  in  life. 

o.  Body  rather  deep,  depth  about  5  in  length. 

p.  Scales  rather  large,  39  to  42;  body  moderately  elongate,  compressed;  depth  5.25;  head  4.  Head  not  compressed, 
cheek  tumid,  snout  short,  abruptly  decurved;  mouth  large,  little  oblique,  jaws  equal,  maxillary  2.33  in  head, 
reaching  to  below  pupil;  eye  5  in  head;  teeth  above  large,  unequal,  uniserial,  some  of  them  fixed,  those  below 
small,  in  a  band.  Scales  anteriorly  cycloid,  becoming  laiger  posteriorly,  and  ctenoid;  dorsal  spines  scarcely 
filamentous,  none  of  them  as  high  as  body;  caudal  2.25  in  body.  Light-olive,  with  dark-olive  blotches;  body 
and  head  with  many  conspicuous  round  spots  of  cream  color,  each  surrounded  by  a  dusky  ring,  these  most 
distinct  on  head,  all  smaller  than  pupil;  snout  with  dusky  streaks;  dorsals  and  caudal  sharply  barred;  anal 

and  ventrals  dusky  (in  male);  a  small  round  spot  at  base  of  caudal.    D.  vi-ll;  A.  11 smaragdxu 

pp.  Scales  comparatively  small  (53).  Body  elongate,  compressed  behind;  head  a  little  compressed,  3.75  in  length; 
depth  5 ;  eye  8.5  in  head,  shorter  than  rounded  snout;  maxillary  reaching  to  below  middle  of  eye;  teeth 
small,  outer  a  little  enlarged;  dorsal  spines  all  shorter  than  head,  not  filamentous.  Nape  scaly,  its  scales  much 
reduced  in  size;  scales  ctenoid.    Two  violet  stripes  from  eye  to  mouth;  8  or  9  violet  bars  on  side;  3  or  4  bars  on 

caudal;  second  dorsal  spotted.    D.  vi-12;  A.  11  or  12 tirigaJtu9 

00.  Body  elongate,  depth  6.5  to  9  in  length;  head  4.5;  caudal  very  long. 

q.  Scales  very  small  (60  to  90);  caudal  more  than  twice  as  long  as  head  in  adult.  Body  compressed,  extremely 
elongate,  depth  6  to  9  in  length;  head  higher  than  wide,  short,  compressed,  4.5  to  5  in  length;  mouth  wide, 
oblique;  maxillary  in  adult  reaching  to  below  posterior  border  of  eye.  Lower  jaw  very  thin  and  flat;  teeth  in 
both  jaws  small,  subequal,  those  in  upper  jaw  in  a  single  series,  those  of  lower  in  a  narrow  band;  outer  teeth 
somewhat  movable.  Scales  anteriorly  small,  cycloid,  embedded,  those  behind  laiger  and  ctenoid;  a  few  scales 
on  upper  anterior  comer  of  opercle;  dorsal  fins  high,  some  spines  filamentous,  longer  than  head.  Caudal  very 
long,  filamentous,  2  to  2.66  in  body.  Light-olive;  fins  dusky  in  male;  a  round,  black  spot  on  side,  a  little  larger 
than  eye,  below  spinous  dorsal;  first  dorsal  spine  with  2  or  3  black  spots;  a  small  dusky  spot  at  base  of  caudal; 
emerald  spot  on  tongue  conspicuous,  fading  in  spirits.    D.  yi-14;  A.  14  or  15. 

r.  Only  a  few  scales  on  opercle. 

$,  Scales  large,  about  60 hattatus 

88,  Scales  smaller,  about  71 bayamoncMis^  249 

rr.  Upper  part  of  opercle  with  a  large  patch  of  scales oceanicus,  260 

247.  Gk>biu8  soporator  Cuvier  &  Valenciennes.    Mapo. 

Head  3  to  3.3;  depth  4  to  4.8;  eye  4.5  to  5;  snout  3.5  to  4;  maxillary  2.5  to  3;  mandible  2  to  2.3; 
interorbital  5  to  6;  preorbital  about  8.5;  scales  38,-13;  D.  vi-10,  the  longest  spine  about  1.7  in  head, 
the  longest  ray  1.8;  A.  9,  the  longest  ray  1.8;  pectoral  1.3;  ventral  1.5.  Body  stout,  heavy  forward, 
compressed  posteriorly,  the  least  width  of  caudal  peduncle  al)out4in  its  least  depth;  head  broad, 
snout  blunt;  mouth  moderate,  slightly  oblique,  the  maxillary  reaching  middle  of  eye;  isthmus  very 
broad,  glU-openings  extending  forward  but  slightly  in  front  of  base  of  pectoral;  lipe  thick;  teeth  in 
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upper  jaw  in  a  broad  band,  those  of  outer  series  enlarged,  the  inner  ones  small;  teeth  of  lower  jaw 
similar  but  smaller.  Entire  body  covered  with  large,  ctenoid  scales,  smaller  on  nape  and  belly;  head 
naked.  Fins  rather  large;  origin  of  spinous  dorsal  slightly  nearer  snout  than  base  of  last  soft  ray; 
space  separating  dorsals  about  2  in  eye;  dorsal  and  anal  rays  not  reaching  caudal  when  depressed; 
pectoral  broad,  upper  rays  partially  detached  and  silk-like;  ventral  disk  rather  free  from  belly,  not 
reaching  vent;  caudal  short,  rounded. 

Color,  mottled  or  marbled-gray  above  and  on  sides  and  head,  under  parts  white;  back  with 
about  4  dark  areas  extending  down  on  sides;  sides  with  irregular  series  of  small  white  specks;  dorsals 
and  caudal  barred  with  white  and  dark;  anal  light,  with  dark  edge;  other  fins  pale.  Some  specimens 
are  considerably  darker  and  have  the  fins  darker,  but  the  color  pattern  is  essentially  the  same  in  all. 

Found  in  the  tropical  seas;  widely  distributed  and  almost  everywhere  common,  lurking  among 
stones  or  on  sand  in  shallow  water,  or  in  rock  pools,  moving  very  quickly  when  disturbed;  north  on 
on  our  coasts  to  Carolina  and  Gulf  of  California.  The  commonest  of  all  shore-fishes  in  tropical 
America.  Length  3  to  5  inches.  Among  our  species  this  seems  to  be  the  most  nearly  related  to  the 
European  Gohius  rdger^  and  may,  therefore,  be  held  to  represent  the  subgenus  Gobius,  if  our  other  species 
be  placed  in  different  subgenera.     Perhaps  all  the  others  will  ultimately  be  removed  from  Gohius, 

This  is  apparently  the  most  abundant  and  generally  distributed  goby  in  Porto  Rico,  the  collec- 
tion  containing  numerous  specimens  from  San  Antonio  Bridge,  San  Geronimo,  Palo  Seco,  San  Juan, 
Mayaguez,  Puerto  Real,  Guanica,  Ponce,  Fajardo,  Hucares,  Isabel  S^unda,  and  Culebra  Island. 

(roMitf  Mporaior  Cayier  &  Valenciennes,  Hist.  Nat.  Poiss.,  XII,  56, 1837,  Martinique;  Jordan  &  Evermann,  1.  c,  2216, 1898. 

Oobhu  lineatua  Jenyns,  Zool.  Voy.  Beagle,  95,  pi.  19,  fig.  2, 1842,  Galapagos  Archipelago. 

Gobhu  catulus  Oirard,  Proc.  Ac.  Nat.  Sci.  Phila.  1858, 169,  St.  Joseph  Island,  Texas. 

GoMuB  mapo  Poey,  Memorias,  II,  277, 1861,  Cuba. 

ChMuB  Uuxriut  Poey,  Memorias,  II,  278, 1861,  Cuba. 

Qcibius  andrei,  Sauvage,  Bull.  Soc.  Philom.,  ser.  7,  IV,  44,  1880,  Rio  Guaya.s,  Ecuador. 

Oobius  carolineMis  Gill,  Proc.  Ac.  Nat.  Sci.  Phlla.  1863,  268,  Charleston,  S.  C. 

Oobhu  hrunnetu  Poey,  Synopsis,  393, 1868,  Havana. 

Qcbius  arundelii  Garman,  Proc.  N.  E.  Zool.  Club,  I,  June  9, 1899.  Clipperton  Island. 

248.  Gk>biu8  lyrictLB  Girard. 

Description  of  male:  Head  4;  depth  4.5  to  5;  eye  4  to  5;  snout  3.6;  maxillary  2.3;  mandible  2.3; 
interorbital  4  to  5;  preorbital  5  to  6;  scales  29,-9;  D.  vi-11,  the  longest  spine  about  3  in  head,  the 
longest  ray  about  1;  A.  i,  10,  the  longest  ray  1.2;  pectoral  about  equal  to  head;  ventrals  1.1;  caudal 
about  twice  length  of  head.  Body  elongate,  tapering;  head  heavy,  body  somewhat  compressed;  head 
short,  broad;  snout  short,  abruptly  decurved;  mouth  rather  small,  somewhat  oblique,  maxillary  reach- 
ing vertical  of  pupil;  lower  jaw  included;  eye  small,  high;  isthmus  broad,  gill-openings  not  extending 
forward  under  opercles;  teeth  rather  strong,  in  one  series  in  each  jaw;  lower  jaw  with  about  4  short 
canine-like  teeth  behind  the  other  teeth ;  teeth  of  upper  jaw  larger  than  those  of  lower.  Fins  rather  large; 
first  dorsal  with  2  or  3  filamentous  spines  reaching,  when  depressed,  beyond  base  of  second  dorsal,  or 
even  to  caudal;  space  separating  dorsals  very  short,  distance  from  snout  to  origin  of  first  dorsal  3  in 
body;  anal  rays  reaching  caudal;  caudal  long  and  pointed;  pectoral  rather  long,  reaching  origin  of  anal; 
ventrals  rather  short,  disk  not  reaching  vent.  Scales  large,  cycloid,  somewhat  crowded  anteriorly; 
nape  scaled,  head  and  breast  naked. 

Color,  olivaceous  or  dark,  with  6  or  7  somewhat  regular  dark  crossbars,  the  2  or  3  posterior  ones 
broadest,  body  with  other  dark  blotchings  and  irregular  markings;  head  marbled  with  darker,  jaws, 
operclee,  and  branchiostegals  black;  a  black  bar  across  isthmus;  first  dorsal  mostly  dusky  translucent, 
somewhat  barred;  second  dorsal  and  anal  plain  dusky;  caudal  dark-blue  with  2  longitudinal  stripes  of 
bright  red  changing  to  rose  or  orange  in  alcohol;  pectoral  finely  barred  with  blackish  and  pale;  lower 
parts  yellowish. 

Female  examples  may  be  described  as  follows:  Head  3.8;  depth  4.9;  eye  3.6  to  4;  snout  4  to  4.5; 
maxillary  2.5;  mandible  about  3;  interorbital  5;  preorbital  5;  scales  29-9.  D.  vi-11,  the  longest  ray 
about  1.5  in  head;  A.  i,  10,  longest  ray  1.7;  pectoral  1;  ventral  1.3;  caudal  0.8.  Form  not  markedly 
differing  from  that  of  male,  caudal  peduncle  less  slender.  Color  darker,  head  and  body  blotched  with 
dark;  about  4  large  dark  blotches  across  back,  more  distinct  than  in  male;  black  blotch  at  base  of  caudal 
large;  fins  all  barred  with  light  and  dark;  no  reddish  bands  on  caudal;  dorsal  spines  less  filamentous. 

Found  in  the  Golf  of  Mexico  and  along  the  South  Atlantic  coast  from  Galveston  and  Indian  River, 
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south  through  the  West  Indies;  generally  common,  y)ut  probably  not  in  Porto  Rico.     Length  2  to  3 
inches.     The  collection  contains  5  males  and  4  females  from  Fajardo  and  2  males  from  Isaln^l  Se^unda. 

Gobius  lyricua  Glrard,  Proc.  Ac.  Nat.  Sci.  Phila.  1858, 169,  Brazas  Santiago,  Texas:  Jordan  &  Evermann,  1.  c,  2224, 1«98. 
Gobius  wurdemanni  Girard,  Proc.  Ac.  Nat.  Sci.  Phila.  1858, 169,  Brazos  Santiago,  Texa.s. 
Smaragdus  costalesi  Poey,  Memorias,  11,280, 1861,  Havana. 

249.  Gk>biiL8  bayamonensis  Evermann  <&  Marsh. 

Head  5.8;  depth  6.4;  eye  5;  snout  3.2;  maxillary  1.8;  mandible  1.9;  interorbital  7.6;  preorbital 
4.6;  scales  74,-19,  about  29  before  dorsal;  D.  vi-14,  longest  spine  about  0.7  in  head,  the  longest  ray  1.5; 
A.  15,  longest  ray  1.5;  pectoral  0.9;  ventrals  1;  caudal  very  long  and  pointed.  Body  very  long  and 
slender;  head  long;  caudal  peduncle  long;  mouth  very  lai^e,  oblique;  maxillary  long,  reaching  past 
posterior  border  of  orbit;  only  a  few  scales  on  opercle. 

Color  as  in  G.  oc^anicus,  which  this  species  closely  resembles.  The  smaller  (74  instead  of  63  to 
65),  almost  cycloid  scales,  fewer  scales  on  opercle,  longer  head,  larger  mouth,  longer  maxillary,  and 
longer  and  more  slender  body  are  differences  which  we  can  not  reconcile  with  the  descriptions  of 
G.  oceanicus  or  with  numerous  specimens  of  it  which  we  have  from  Porto  Rico. 

This  description  is  based  on  a  single  specimen  9  inches  in  length.  No.  49365,  U.  S.  N.  M.,  bought 
in  the  San  Juan  market,  January  14.  It  probably  came  from  near  the  mouth  of  Bayamon  River  at 
Palo  Seco,  for  which  stream  the  species  was  named. 

Qobius  hayamonenfdK  EvermaTin  &  Marsh,  Rept.  U.  S.  F.  C.  1899  (Dec.  19)  ,355,  San  Juan  market,  Porto  Rioo. 


^^^^tie^*. 


Fig.  90. — Gobiuif  bayamanemsis. 
260.  Gobius  oceanicus  Pallas.    E^neralda;  ^'Set't.'^ 

Head  5;  depth  6  to  6.5;  eye  5  to  5.5;  snout  about  3;  maxillary  2  to  2.3;  mandi-ble  2;  interorbital 
7  to  8;  preorbital  4  to  4.5;  scales  about  63,-17;  D.  vi-14,  the  longest  spine  variable  in  length,  0.7  to  1.5 
in  head,  the  longest  ray  about  1.5;  A.  15,  the  longest  ray  1.4  to  2  in  head;  pectoral  1.1;  ventrals  1.2; 
feudal  long  and  pointed.  Body  very  elongate,  tapering  gradually  to  long  caudal  peduncle;  head 
short;  snout  short;  mouth  large,  oblique,  lower  jaw  slightly  projecting,  maxillary  reaching  posterior 
border  of  pupil;  interorbital  very  narrow,  preorbital  broad;  isthmus  broad,  gill-openings  not  extending 
forward  much  beyond  angle  of  opercle;  teeth  in  narrow  bands  on  jaws,  outer  slightly  enlarged.  Scales 
ctenoid,  rather  large,  smaller  and  crowded  anteriorly,  about  26  before  dorsal;  nai^e  scaled,  breast  and 
cheek  naked,  opercle  with  a  few  scales  at  top. 

Color  in  alcohol:  Pale-olivaceous;  head,  back,  and  upper  part  of  side  with  fine  dark  punctulations; 
a  large  black  blotch  on  side  below  spinous  dorsal;  middle  of  side  with  about  12  broad  <-shaped  black 
markings  opening  backward;  an  obscure  dark  blotch  at  base  of  caudal;  opercle  with  a  dark  blotch;  3 
or  4  small  black  spots  on  first  dorsal  spine;  spinous  dorsal  dusky  with  a  light  and  a  dusky  streak  at 
base;  soft  dorsal  dusky,  with  a  light  area  between  each  two  rays,  anterior  rays  barred  with  light  and 
dark;  anal  pale;  pectoral  somewhat  dusky;  ventrals  dark,  probably  blue  in  life,  with  white  border. 

Found  along  the  South  Atlantic  and  Gulf  coasts  of  the  United  States  and  southward  through  the 
West  Indies  to  the  South  American  coast;  not  rare;  recorded  from  Cuba,  Martinique,  Surinam,  and 
Cayenne.  Apparently  common  in  Porto  Rico,  as  shown  by  the  numerous  specimens  in  the  collection 
from  San  Juan  market,  Palo  Seco,  and  Boqueron.  Specimens  were  dredged  at  stations  6054,  off  San  Juan 
Harbor,  in  4  to  5  fathoms,  and  6087,  off  Culebra  Island,  in  15  fathoms.  Our  largest  examples  are  about 
7.5  inches  long.    This  species  reaches  a  foot  or  more  in  length  and  is  of  considerable  value  as  food. 
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Oobitu  Cauda  longissima  acuminala  Gronow,  Zoophyl.,  82,  No.  227,  pi.  4,  fig.  4,  1763,  locality  unknown. 
Gobius  itceanicus  Pallas,  Spicilegia,  VIII,  4,  17G9,  after  Gronow;  Jordan  &  Evennann,  1.  c,  2230,  1898. 
Gf/bius  lanmdatm  Bloch.Fisohe  Deutsoh lands,  II,  8,  pi.  38.  fig.  1,  178:^,  Martinique. 
G(^iui(  bacalaus  Cuvier  &  Valenciennes,  Hist.  Nat.  Poiss.,  Xll,  119,  1837,  Surinam,  Cayenne,  and  Cuba. 
GobioncUus  lajiceolatus,  Poey,  Fauna  Puerto-Riquefia,  338, 1881:  Stahl,  1.  c,  78  and  1G5,  1883. 


Fig.  91. ^Gobius  oceanicus. 

Genus  139.  AWAOUS  Steindachner. 

Inner  edge  of  shoulder-girdle  with  two  or  more  I'onspicuous  dermal  flaps;  preorbital  region  very 
long;  premaxillary  and  maxillary  strong;  lips  thick;  scales  rather  small,  ctenoid,  40  to  80  in  a  longi- 
tudinal series;  interorbital  groove  with  a  conspicuous  median  crest;  otherwise  essentially  as  in  Gobius. 
The  species  reach  a  large  size  and  are  confined  to  the  fresh  waters  of  the  tropics  of  America  and  to  the 
Hawaiian  Islands.  Asiatic  species  of  similar  habit  have  much  larger  scales  and  seem  to  form  a  distinct 
geniLs,  Rhinogobins  Gill.     The  physiognomy  in  each  is  peculiar,  the  snout  being  long  and  convex. 

a.  .Scales  about  53,  little  crowded  anteriorly,  21  before  dorsal  on  nape;  depth  5.66  in  length;  head  4;  eyes  placed  high, 
interorbital  area  equal  to  diameter  of  eye;  mouth  horizontal;  maxillary  extending  to  middle  of  eye,  2.33  in 
head,  lower  jaw  more  flat  than  in  A.  taiasix^a;  teeth  small,  in  narrow  bands,  those  of  outer  row  above  enlarged, 

some  large  teeth  in  band  of  lower  jaw.    D.  vi-i,  12;  A.  i,  10.    Uniform  yellowish  In  spirits ftavua 

nil.  Scales  60  to  70,  crowded  anteriorly,  about  30  scales  before  dorsal  on  nape;  21  scales  between  second  dorsal  and  anal; 
head  broader  than  high;  body  compressed  posteriorly,  rather  depressed  anteriorly;  greatest  depth  5.25  In 
length;  head  3.25  in  length.  Olivaceous;  a  series  of  Irregular,  roundish  blotches  along  middle  of  side;  narrow 
dark  streaks  radiating  from  eye:  a  blackish  streak  running  across  upper  margin  of  opercle  and  extending 
obliquely  across  base  of  upper  pectoral  rays;  belly  white;  dorsal  and  caudal  more  or  less  distinctly  barred  with 

wavy  blackish  lines.    D.vi-ll;  A.  11;  scales  about  65 iaiasica,7b\ 

aaa.  Scales  76  to  82, 24  scales  between  second  dorsal  and  anal;  head  as  broad  as  high;  depth  of  body  6.6  in  length;  head  4, 
flat  above,  snout  elongate,  upper  profile  oblique;  eye  one-eighth  of  head,  equaling  interorbital  area  (in 
adult):  mouth  horizontal;  lower  jaw  included;  maxillary  reaching  to  below  anterior  margin  of  eye;  teeth  of 
outer  series  enlarged;  canine  teeth  none;  scales  ctenoid,  those  on  nape  and  anterior  part  of  body  very  small; 
head  naked;  dorsal  fins  lower  than  body,  none  of  the  spines  produced:  caudal  rounded,  7  in  length  of  body. 
Yellowish  olive;  back  and  sides  reticulated  with  blackish;  head,  dorsal,  caudal,  and  pectoral  fins  dotted  with 
blackish,  the  spots  forming  streaks  on  second  dorsal;  six  cross-series  of  dots  on  caudal;  an  irregular  small 
blackish  spot  on  upper  part  of  root  of  pectoral.    D.  vi-11 ;  A.  11;  scales  about  80 mexicanut 

25 1 .  Awaous  taiasica  ( Lichtenstein ) .     *  *  Guavina  ";  "  Saga  ^^  or  ^*  Zaga. ' ' 

Head  3.5;  depth  5.4  to  6;  eye  5.5  to  6;  snout  2.2  to  2.4;  maxillary  2.4  to  2.9;  mandible  2.4  to  3; 
interorbital  6.5  to  8;  preorbital  3.3  to  4;  scales  66  to  71,-22;  D.  vi-11,  longest  spine  about  2  in  head, 
longest  ray  2;  A.  i,  10,  longest  ray  2  to  3  in  head;  pectoral  1.6;  ventral  1.7;  caudal  1.5.  Body  rather 
.slender,  head  heavy,  somewhat  depressed,  tapering,  its  greatest  width  about  1.5  in  it«  length;  snout 
long;  mouth  moderate,  very  broad,  its  width  about  2.5  in  head;  maxillary  reaching  anterior  border  of 
orbit;  lips  very  heavy,  upi)er  with  a  broad  flap;  teeth  of  upper  jaw  in  two  series,  those  of  anterior 
K»ries  much  enlarged  and  recurved;  teeth  of  lower  jaw  in  a  narrow  band,  outer  scarcely  enlarged;  no  teeth 
on  vomer  or  palatines;  isthmus  very  broad,  gill-openings  scarcely  extending  forward;  branch iostegals 
4;  gillrakers  3  -[-  6,  very  short  and  soft;  inner  edge  of  shoulder-girdle  with  2  or  3  short  papillae. 
Poeterior  half  of  body  compressed,  least  width  of  caudal  peduncle  about  half  its  least  height.  Scales 
small,  ctenoid,  much  reduced  anteriorly,  those  on  nape  and  in  front  of  dorsal  embedded  and  cycloid, 
about  30  series  between  dorsal  and  occiput;  head  naked;  breast  scaled.     Fins  rather  laige;  origin  of 
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spinous  dorsal  about  midway  between  tip  of  snout  and  middle  of  soft  dorsal;  space  betw^een  dorsals 
scarcely  half  orbit;  dorsal  and  anal  rays,  when  depressed,  not  reaching  lyase  of  caudal;  jyectoral  long, 
nearly  reaching  vent;  ventral  disk  broad  and  free;  caudal  rounded. 

Color,  pale-olivaceous  or  yellowish,  with  a  series  of  about  8  large  black  blotches  along  middle  of 
side;  back  and  head  blotched  and  vermiculated  with  dark;  under  parts  pale;  dorsals  and  caudal  with 
alternate  bars  of  light  and  dark;  pectoral  dusky;  ventrals  and  anal  pale. 

This  goby  reaches  a  length  of  a  foot  or  more.  It  is  extremely  variable  in  form  and  coloration, 
as  is  the  case  with  most  widely  distributed  fresh-water  fishes.  It  is  found  in  the  fresh  waters  of  the 
West  Indies  and  on  both  coasts  of  Mexico,  south  to  Brazil;  common  in  Cuba,  in  Sinaloa,  and  about 
La  Paz  in  Lower  California,  thence  southward  to,  Panama.  It  is  also  common  in  the  fresh  and 
brackish  waters  of  Porto  Rico,  specimens  being  obtained  from  the  Bayamon  River  near  Bayamon,  the 
Rio  de  Caguitas  at  Caguas,  and  from  a  brackish  pool  on  Vieques  Island  just  west  of  the  town  of 
Isabel  Segunda.     It  is  of  some  value  as  food. 

Amoregiuicu,  Marcgrave,  Hist.  Brasil.,  166, 1648,  Brazil. 

QotnuaiaUuica  Lichtenstein,  Berl.  Abhandl.,  273, 1822,  Brazil;  not   Taiancaoi  Marcgrave. 

Qdbius  hcmana  Cuvier  &,  Valenciennes,  Hist.  Nat.  Poiss.,  XII,  103, 1837,  Santo  Domingo. 

QciMut  martinicua  Cuvier  &  Valenciennes,  Hist  Nat.  Poiss.,  XII,  105^  1837,  Martinique. 

Chonopharus  buccuieniu8  Poey,  Memorlas,  II,  275, 1861,  Cuba. 

JViinogobius  canlractus  Poey,  Mem.,  II,  424,  1861,  Cuba;  Poey,  Fauna  Puerto-Riq.,  338, 1881;  Stahl,  1.  c.,78  and  165, 1883. 

Oobius  dolichocephaltu  Cope,  Trans.  Amcr.  Philos.  Soc.  Phila.  1869,  403,  near  Orizaba,  Mexico. 

EucicnogcbiuB  kUua  O'Shaughnessy,  Ann.  Mag.  Nat.  Hist.,  series  4,  XV,  1875, 146,  Bahia. 

•Awunts  taUuica,  Jordan  &  Evermann,  1.  c,  2236, 1898. . 


Pio.  92.—BoUmannia  boqueronensia. 

Oenas  140.  BOLLXAinnA  Jordan. 

This  genus  differs  from  Lepidogobius  in  having  no  fleshy  processes  on  inner  edge  of  shoulder- 
girdle,  the  interorbital  area  of  skull  narrower  and  without  trace  of  median  keel,  and  in  the  very  large 
ctenoid  scales.  From  Gobius  proper  it  is  distinguished  by  the  presence  of  7  dorsal  spines  and  by  the 
presence  of  large  scales  on  cheek.  The  genus  Bollmannia  has  now  five  known  species,  B.  chlamydes,  B. 
ocellaia,  B.  macropoma,  B.  ftligmaiura,  and  B.  hoqaeronmm.  The  first  of  these  was  described  in  1889 
by  Dr.  Jordan  from  the  west  coast  of  Columbia  and  the  next  three  by  Dr.  Gilbert  in  1891  from  the 
Gulf  of  California.  Not  until  the  last  species  was  obtained  by  us  off  Porto  Rico  was  the  genus  known 
to  have  any  representative  in  the  Atlantic.  All  the  species  are  found  only  at  considerable  depths,  and 
do  not  inhabit  shoal  water,  as  is  the  case  with  most  other  gobies. 

252.  BoUmannia  boqueronensis  Evermann  &  Marsh. 

Head  4;  depth  5.5;  eye  3.5;  snout  4.4;  maxillary  2.2;  mandible  2.5;  interorbital  width  3  in  eye; 
preorbital  6;  scales  27,-8;  D.  vii-13,  the  longest  spine  1.5  in  head,  the  longest  ray  1.2;  A.  12,  the 
longest  ray  1.25  in  head;  pectoral  0.75;  ventrals  1.1;  caudal  0.4.  Body  long,  slender,  tapering;  head 
short;  snout  blunt;  mouth  large,  oblique;  jaws  subequal,  maxillary  reaching  posterior  border  of  pupil; 
isthmus  narrow,  gill-openings  reaching  forward  to  below  preopercle;  eyes  large,  high,  close  together, 
interorbital  very  narrow  and  without  median  keel;  no  fleshy  process  on  inner  edge  of  shoulder-girdle; 
teeth  on  jaws  in  narrow  bands,  thcie  of  outer  series  somewhat  enlarged;  opercle  short,  about  3  in 
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head.  Fins  moderate;  origin  of  spinous  dorsal  slightly  behind  base  of  pectoral,  its  spines  7  in  number, 
not  filamentous;  interspace  between  dorsals  less  than  diameter  of  eye;  soft  rays  of  dorsal  and  anal 
reaching,  when  depressed,  beyond  base  of  caudal ;  caudal  long  and  pointed,  as  in  Gobius  oceanicus; 
pectoral  pointed,  reaching  beyond  origin  of  anal;  ventral  disk  moderate,  free  from  belly,  longest  rays 
barely  reaching  origin  of  anal.  Scales  very  large,  weakly  ctenoid;  nape,  cheeks,  and  breast  scaled, 
scales  somewhat  smaller  than  on  body,  about  9  scales  before  dorsal. 

Ck)lor,  pale-olivaceous  or  straw-color,  back  and  upper  part  of  head  with  profuse  fine  dark  punc- 
tulations;  under  parts  pale,  breast  somewhat  dusky;  dorsal  fins  barred  with  white  and  dark,  a  large  jet- 
black  ocellus  on  posterior  part  of  spinous  dorsal;  other  fins  pale,  ventral  disk  somewhat  dusky  in  front. 

Known  only  from  the  type  and  four  cotypes  dredged  by  the  Fish  Hawk  at  station  6074,  off  Puerto 
Real,  in  8.5  fathoms,  January  25, 1899.     It  reaches  a  length  of  2. 75  inches.     Type  No.  49366,  U.  S.  N.  M. 

Named  from  Ensenada  del  Boqueron,  in  which  the  type  was  obtained. 
BoUmanniaboquenmensis  Eveim&nn  &  Marsh,  Rept.  U.  S.  P.  C.  1899  (Dec.  19),  356,  Ensenada  del  Boqaeron,  Porto  Rico. 

Genua  141.  MICB000BIU8  Poey. 

Dorsal  spines  7  or  8;  scales  very  small,  cycloid  or  weakly  ctenoid,  body  scaled  anteriorly  as  well 
as  posteriorly,  head  naked,  nape,  belly  and  breast  usually  so.  Inner  edge  of  shoulder-girdle  without 
fleshy  processes;  body  more  or  less  compressed;  mouth  large,  very  oblique;  lower  jaw  conspicuous, 
teeth  strong;  interorbital  groove  with  or  without  a  median  ridge.    Vertebrae  11  +  15  or  16. 

a.  Scales  about  42.  Body  elongate,  moderately  compressed,  depth  4  to  5  in  length;  head  long  and  large,  rather  sharp 
In  profile,  3  to  3.5  in  body;  eye  longer  than  snout,  4  in  head;  mouth  large,  very  oblique,  lower  jaw  strongly 
projecting;  maxillary  1.5  to  2.5  in  head,  extending  to  opposite  middle  of  eye,  or  much  beyond  front  of  orbit; 
teeth  in  few  series,  the  outer  very  long  and  slender,  curved,  the  lower  longest,  none  canine-like;  scales  small, 
some  of  them  with  short,  thick  teeth,  those  of  anterior  part  of  body  not  well  developed;  dorsal  spines  more  or 
less  filamentous,  third  and  fourth  or  fourth  and  fifth  sometimes  with  long  filaments;  caudal  pointed,  about  as 
long  as  head.  Grayish-olive,  with  rather  sharply  defined  markings  of  darker  brown  overlaid  with  orange  in 
life;  head  with  a  pale-bluish  or  gilt  stripe  from  maxillary  backward  across  suborbital  region  to  upper  edge  of 
gill-opening;  another  pale  gilt  streak  from  snout  along  lower  part  of  eye,  another  from  angle  of  mouth  upward 
and  backward;  rest  of  head  dark;  opercle  with  an  oblique,  blackish  bar;  top  of  head  and  nape  with  dark 
marbling  surrounded  by  paler  reticulations;  back  with  a  series  of  black  cross-blotches  mostly  separated  on 
median  line;  2  narrower  dark  vertical  bars  behind  pectoral;  middle  line  of  side  posteriorly  with  longitudinally 
oblong  black  blotches;  besides  these,  numerous  other  blotches  not  regularly  arranged;  first  dorsal  with  2  or  3 
oblique  black  bands;  second  dorsal  pale,  with  about  4  series  of  black  dots;  caudal  spotted  with  black;  pectoral 
yellowish;  ventral  black,  its  center  yellowish  (male);  anal  pale.    D.vii-15;  A.  16  or  17 gulosus 

aa.  Scales  50  to  55. 
•  6.  Scales  50,-14,  cycloid;  D.vn-15;  body  scarcely  compressed eulepis 

66.  Scales55,-12,  strongly  ctenoid;  D.vit-17;  body  greatly  compressed meeki,2m 

aaa.  Scales  65  or  more. 
e.  Caudal  fin  more  than  one-third  (two-fifths)  length  of  body.  Scales  very  small,  cycloid,  deciduous.  Body  elongate, 
much  compressed,  highest  in  front  of  ventrals,  tapering  regularly  to  very  narrow,  short  caudal  peduncle; 
greatest  depth  4.75  In  length;  head  3.5.  Head  compressed,  much  higher  than  wide;  snout  very  short,  acute, 
preorbital  not  as  wide  as  pupil;  mouth  terminal,  very  wide  and  oblique;  jaws  equal;  maxillary  reaching  vertical 
from  middle  of  orbit,  2  in  head.  Outer  series  of  teeth  enlarged.  Eye  3  in  head.  Dorsals  closely  contiguous; 
spines  very  slender,  fifth  slightly  produced  and  filamentous;  pectoral  as  long  as  head.  Head  and  body 
translucent,  overlaid  by  brilliant  green  luster,  formed  by  minute,  close-set  green  points;  3  conspicuous 
translucent  bars  wider  than  interspaces,  crossing  body  close  behind  head;  head  with  2  brilliant  narrow  blue 
and  green  lines  running  obliquely  across  cheek  below  eye;  dorsal  whitish,  with  2  or  3  lengthwise  series  of 
large  reddish-brown  spots;  spinous  dorsal  blackish  at  base,  upper  caudal  rays  marked  with  red,  lower  portion 
of  caudal  and  most  of  anal  fin  blackish,  anal  whitish  at  base,  anterior  rays  tipped  with  white.  In  spirits, 
body  dusted  with  dark  points;  2  light  crossbars  toward  head;  lower  part  of  caudal  and  anal  black.  D.  vri-16; 
A.  15 thcUasHnus 

oe.  Ouidal  fin  less  than  one-third  length  of  body.  Scales  small,  cycloid,  embedded.  Body  very  much  compressed, 
more  or  less  elongate,  greatest  depth  at  ventrals  4  (female)  to  6.5  (male)  in  length;  head  3.5  to  4.  Head  much 
compressed,  much  deeper  than  wide.  Snout  very  short,  actfte,  anterior  profile  not  decurved,  not  steep; 
preorbital  not  as  wide  as  pupil;  mouth  very  large,  very  oblique  or  almost  vertical;  maxillary  extending  to 
below  pupil,  2  in  head  (in  male),  2.25  (in  female).  Lower  jaw  projecting,  teeth  of  outer  series  enlarged, 
recurved.  Eye  3.25  to  4  in  head.  Dorsals  contiguous,  spines  very  fine,  produced  in  filaments,  third  highest,  a 
little  longer  than  head;  second  dorsal  and  anal  high.  Head  and  nape  naked.  In  the  female  the  depth  is 
greater,  mouth  less  oblique,  smaller;  profile  from  spinous  dorsal  oblique.  First  dorsal  spine  highest,  8.33  in 
length.  Ventrals  much  shorter  than  In  males.  Dark  gray;  female  with  a  short  bright-blue  bar  bordered  by  blackish 
above  pectoral;  a  blotch  of  sky-blue  and  orange  below  eye;  fins  dusky,  ventrals  pale  in  female,  dusky  in 
males.    Males  with  body  plain  bluish-gray.    D.  vu-17  to  20;  A.  18  to  21;  scales  68  to  70 iignatus 
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253.  Microgrobius  meeki  Evermann  &  Marsh. 

Head  3.75;  depth  6;  eye  3.5;  snout  5.5;  interorbital  7;  preorbital  7;  maxillary  2;  mandible  1.5;  scales 
55,-12;  D.  vii-1 7;  A.  16.  Body  slender,  greatly  (xmipresstnl,  tapering  regularly  from  pectorals  to  caudal; 
head  moderately  heavy,  interorbital  space  very  narrow;  eye  large,  high;  mouth  large,  oblique;  max- 
illary reaching  posterior  border  of  orbit;  lower  jaw  projecting;  teeth  in  bands  in  each  jaw,  outer  series 
greatly  enlarged  and  strongly  recurved,  those  of  lower  jaw  largest;  isthmus  rather  narrow,  gill-openings 
continuing  forward;  body  densely  scaled,  scales  strongly  ctenoid,  those  anteriorly  somewhat  reduced; 
nape,  breast,  and  entire  head  nake<l;  origin  of  spinous  dorsal  from  snout  3.5  in  length;  dorsals  very 
close  together;  spines  of  first  dorsal  filamentous,  exceeding  head  in  length;  soft  dorsal  and  anal  long, 
their  bases alwut  equal,  about  2.5  in  body,  their  la«»t  rays  reaching  past  base  of  caudal  when  depressed; 
caudal  pointed,  its  longest  rays  about  equal  to  head;  pecttoral  al)out  equal  to  head,  reaching  origin  of 
anal;  ventrals  united,  almost  reaching  origin  of  anal. 

Color,  light-olivaceous,  dusted  over  uniformly  with  fine  dark  punctulations;  large  dark  shoulder- 
spot  between  base  of  pectoral  and  origin  of  spinous  dorsal;  a  few  indistinct  dark  areas  on  side  of  head; 
lower  jaw  dark  at  tip;  an  obscure  dark  blotch  at  base  of  caudal;  fins  all  rather  pale  except  ventrals, 
which  are  dark,  perhaps  bluish  in  life;  caudal  somewhat  dusky;  anal  dark-edged. 

This  species  seems  related  to  M.  eulepis  Eigenmann  &  Eigenmann,  describefl  from  Fortress  Monroe, 
Va.,  but  differs  in  the  smaller  and  strongly  ctenoid  scales,  greatly  compressed  body,  and  in  coloration. 
It  is  described  from  a  single  sj^ecimen,  1.5  inches  in  length  (No.  49367,  U.  S.  N.  M.),  collected  at  Fish 
Hawk  station  6087,  in  15.25  fathoms,  between  Culebra  and  Viequ&s  islands. 

Microgobius  mccki  Evermann  &  Marsh,  Kept.  U.  S.  F.  C.  1899  (Dec.  19) .  366,  between  Vieques  and  Culebra  islands,  east  of 
Porto  Rico. 


Fir..  9X^Microgobius  mceki. 
OenuB  142.  G0BI0IDE8  Lac^pMe.     Barretos. 

Bo<ly  greatly  elongate,  compresstMl  lx»hind,  scales  very  minute;  head  small;  eyes  very  small; 
mouth  large,  oblique,  lower  jaw  projecting;  gill-openings  moderate.  Teeth  in  a  band,  those  in  outer 
series  being  very  strong.  Dorsal  rays  v  to  vii,  16  to  28;  anal  rays  17  to  23.  Dorsal  fin  low,  continuous, 
spines  similar  to  soft  rays,  but  more  widely  separated;  soft  dorsal  and  anal  joined  to  base  of  caudal; 
ventrals  45,  united  in  a  disk  which  is  formed  much  as  in  Gobim.  No  air-bladder;  no  pseudobranchise. 
From  T:vnio\des  (=Amhhjopm)  the  genus  Golnoides  is  distinguished  by  the  al)sence  of  barbels,  the 
presence  of  scales,  and  by  the  much  smaller  numl>er  of  rays  in  its  vertical  fins. 

Found  in  the  brackish  waters  of  the  Tropics,  reaching  a  considerable  size. 

254.  Gobioides  broiissonnetii  Lac^p^de.     Barreio. 

Head  5.25  (youn^^)  to  7  (adult) ;  caudal  3.5  to  5;  eye  small  but  evident,  7  to  10  in  head;  inter- 
orbital space  1  to  1.66  diameter  of  eye;  D.  vii,  16;  A.  i,  16.  Bo<iy  elongate,  mouth  oblique,  maxillary 
extending  beyond  eye;  teeth  in  bands,  outer  series  enlarged,  shorter,  and  closer  set  than  in  Gobioides 
peruanus;  scales  twice  as  large  as  in  G.  peruamiSy  those  on  anterior  part  of  body  not  imbricated,  much 
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smaller  than  those  on  posterior  part,  which  are  elongate-oval  in  fonn.  Violet  bars  extending  down- 
ward and  forward  on  upper  part  of  body;  sometimes  a  violet  spot  with  a  lighter  or  darker  dot  at  end 
of  bars;  head  marbled  or  spotted  with  dark  violet  or  brown.     (Steindaehner. ) 

West  Indies  to  Brazil;  common  southward,  ascending  rivers;  once  taken  near  New  Orleans 
(Bean  &  Bean).  Not  seen  by  us  in  Porto  Rico,  but  recorded  from  that  island  by  Professor  Poey. 
Length  20  inches  or  more. 

Gobioides  broussonnelii  Lac^p^de,  Hist.  Nat.  PoLss.,  II, 580, 1798, probably  from  Surinam.  *•  given  by  Holland  to  France  "; 

Jordan  &  Evermann, I.e., 2263, 1898. 
Amblyopus  brasUiensig  Bloch  <fe  Schneider,  Syst.Ichth.,  69, 1801,  Brazil;  on  drawing  made  by  Prince  Maurice. 
Gobius  oblongtis  Bloch  &  Schneider,  Syst.  Ichth.,548, 1801;  based  on  Lac6pdde. 
Gobioides  barreio  Poey,  Memoria«,  II,  282, 1861,  Cuba;  Poey.  Fauna  Puerto-Riquefia,  338, 1881. 
Amblyopua  mericanus  O'Shaughnessy,  Ann.  Mag.  Nat.  HLst.,  series  IV,  vol.  XV,  1875, 147,  Mexico. 

Family  LXVll.  ECHENEIDID^.     The  Remoras. 

Body  fusiform,  elongate,  covered  with  minute,  cycloid  scales.  Mouth  wide,  with  villiform  teeth 
on  jaws,  vomer,  palatines,  and  usually  on  tongue.  Premaxil lanes  not  protractile.  Lower  jaw  pro- 
jecting beyond  upper.  Spinous  dorsal  modified  into  a  sucking  disk,  which  is  placed  on  top  of  head 
and  neck  and  is  composed  of  a  double  series  of  transverse,  mpvable,  cartilaginous  plates,  serrated  on 
their  posterior  or  free  edges.  By  means  of  this  disk  these  fishes  attach  themselves  to  other  fishes  or 
to  floating  objects  and  are  carried  for  great  distances  in  the  sea.  Opercles  unarmed.  Pectoral  fins  placed 
high;  ventral  fins  present,  thoracic  and  close  together,  i,  5;  dorsal  and  anal  fins  long,  without  spines, 
opposite  each  other;  caudal  fin  emarginate  or  rounded.  Branchiostegals  7.  Gills  4,  slit  behind  fourth; 
gillrakers  short;  gill-membranes  not  united,  free  from  isthmus.  Pseudobranchise  obsolete.  Several 
pyloric  appendages.     No  air-bladder.     No  finlets.     No  caudal  keel.     Vertebrae  more  than  10  +  14. 

This  family  embraces  about  4  genera  and  10  species,  found  in  all  seas,  all  having  a  very  wide 
range.     The  species  of  this  group  are  apparently  descended  from  a  fossil  genus,  Opislhomijzon. 

a.  Body  very  slender,  vertebra^  14  +  16  =  30;  ventrals  narrowly  adnate  to  abdomen;  lower  jaw  produced  in  a  flap; 
pectoral  acute,  with  flexible  rays. 

6.  Lominse  10  only Phtheirichth ys 

66.  Laminae 20to28 Echeneis,  143 

aa.  Body  rather  robust,  vertebrse  12 -|- 15  =  27;  ventrals  broadly  adnate  to  abdomen;  lower  jaw  not  produced;  pecto- 
rals rounded. 

c.  Laminse  24  to  27 , Remileoia 

cc.  Laminse  16  to  20. 

d.  Pectoral  rays  soft  and  flexible Rbmora 

dd.  Pectoral  rays  stiflf  and  oasifled Rhombochibus 

GenuB  143.  ECHENEIS  (Artedi)  Linnaeus. 

Body  comparatively  elongate,  vertebrae  14  + 16=30;  disk  long,  of  20  to  28  laminae;  pectoral  pointed, 
its  rays  soft  and  flexible;  soft  dorsal  and  anal  long,  of  30  to  41  rays  each;  caudal  Imiate  in  adult,  convex 
in  young. 

Species  of  wide  distribution,  attaching  themselves  mainly  to  sea  turtles  and  large  fishes. 

o.  Disk  of  22  to  26  laminee  (rarely  21  or  28),  its  length  less  than  one-fourth  body naucrates, 255 

aa.  Disk  of  20  or  21  laminse,  its  length  more  than  one- fourth  body naucrateoides 

265.  Echeneis  naucrates  Linnaeus.     Shark-sucker;  Pcga;  Pegador;  Sucking-fish. 

Head  5.25;  depth  11  to  12;  D.  xxii  to  xxviii  (rarely  xxi),  32  to  41;  A.  31  to  38.  Breadth  between 
pectorals  7.5;  disk  4  to  5  in  body;  eye  5  in  head;  snout  2.33;  maxillary  3;  from  angle  of  mouth  to  tip 
of  lower  jaw  2.66;  pectoral  1.4;  ventrals  1.5;  middle  caudal  rays  1.4;  highest  anal  ray  2;  highest  dorsal 
ray  2.33;  width  of  disk  2.5  in  its  length;  base  of  dorsal  2.5,  anal  2.5,  in  body.  Body  elongate,  subterete, 
slender;  lower  jaw  strongly  projecting,  the  tip  flexible;  maxillary  reaching  nostril;  teeth  uniform  in 
adult,  young  with  series  of  small  slender  teeth  in  advance  of  others;  gillrakers  short  and  slender, 
about  equal  to  pupil;  vertical  fins  low;  anal  rays  higher  than  dorsal  anteriorly;  pectoral  reaching 
very  slightly  past  tips  of  ventrals;  origin  of  ventral  spine  under  middle  of  pectoral  base;  inner  rays  of 
ventral  fins  narrowly  adnate  to  alxiomen;  dorsal  and  anal  commencing  and  ending  opposite  each  other; 
caudal  with  middle  rays  produced  in  young,  the  fin  becoming  emarginate  or  lunate  with  age. 
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Color,  brownish;  belly  dark,  like  back,  as  usual  in  this  family;  side  with  a  broad  stripe  of  darker, 
edged  with  whitish,  extending  through  eye  to  snout;  caudal  black,  its  outer  angles  whitish;  pectoral 
and  ventrals  black,  sometimes  l)ordered  with  pale;  dorsal  and  anal  broadly  edged  with  white  anteriorly; 
adult  nearly  uniform  dark-brown,  not  paler  below. 

Widely  distributed  in  the  warm  seas;  common  north  to  Cape  Cod  and  occasionally  to  San 
Francisco,  attaching  itself  to  turtles  and  to  large  fishes.  Very  common  in  the  Tropics,  being  found 
attached  to  sharks,  groupers,  or  any  other  large  fish,  without  regard  to  species.  Few  large  sharks  at 
Key  West  are  without  them.  They  are  often  caught  with  hook  and  line  from  the  wharf,  where  they 
frequently  forsake  their  host  to  take  the  bait.  Lutken's  remark  that  only  Remora  remora  has  been 
recorded  from  sharks  is  no  longer  true.  Several  writers  have  recognized  2  species  of  Echeneis  propter — 
naucrcUeSj  with  22  to  26  laminae,  the  disk  4  to  5  in  body,  and  naucraieoides  {=albicauda=kolbrooki= 
Un€aiu8)j  in  which  the  disk  is  longer,  3.6  to  4  in  body,  but  comi)osed  of  fewer,  20  or  21,  laminae.  The 
latter  form  is  rather  common  on  our  coast,  the  specimens  from  Key  West  above  mentioned  having  21. 

Not  obtained  by  us  in  Porto  Rico,  but  recorded  from  that  island  by  Professor  Poey  and  Dr.  Stahl. 

Echeneis neucrales  (misprint  for  naucrates)  Linnaeus,  Syst.  Nat.,  ed.  X,  261, 1758,  "in  Pelago  Indico." 

Echeneis  albicauda  Mitchill,  Amer.  Monthly  Mag.,  II,  1817,  244,  New  York. 

Ecfieneis  lunata  Bancroft,  Proc.  Comm.  Zool.  Soc.,  1, 134. 

Echeneis  austrcUis  Griffith,  Cuvier  Anim.  Kingdom,  5(M,  1837. 

f  Echeneis  vittaia  Lowe,  Proc.  Zool.  Soc.  Lond.  1839,  89,  Madeira. 

Leptecheneis  naucrcUes,  Poey,  Fauna  Puerto-Rlquefia,  333, 1881:  Stahl,  1.  c,  80  and  166, 1883. 

Echeneis  naucraies,  Jordan  &  Evermann,  1.  c,  2269, 1898. 


Fig.  94.— Echeneis  naucrcUes. 

Family  LXVIIl.  MALACANTHID^.     The  Blanquillos. 

Body  more  or  less  elongate,  fusiform  or  compressed.  Head  subconical,  anterior  profile  usually 
convex;  suborbital  without  bony  stay;  bones  not  greatly  developed;  cranial  bones  not  cavernous; 
opercular  bones  mostly  unarmed.  Mouth  rather  terminal,  little  oblique;  teeth  rather  strong;  no  teeth 
on  vomer  or  palatines;  premaxillary  usually  with  a  blunt  posterior  canine,  somewhat  as  in  the  Lahridac; 
premaxillaries  protractile;  maxillary  withoutsupplemental  bone,  not  slipping  under  edge  of  preorbital. 
Gills  4,  a  long  slit  behind  fourth;  pseudobranchise  well  developed;  gill-membranes  separate,  or  more 
or  less  united,  often  adherent  to  isthmus;  lower  pharyngeals  separate.  Scales  small,  ctenoid;  lateral 
line  present,  complete,  more  or  less  concurrent  with  back;  dorsal  fin  long  and  low,  usually  continuous, 
spinous  portion  always  much  less  developed  than  soft  portion,  but  never  obsolete;  anal  fin  very  long, 
its  spines  feeble  and  few;  caudal  fin  forked;  tail  diphy cereal;  ventrals  thoracic  or  subjugular,  i,  5, 
close  together;  pectoral  fin  not  very  broad,  rays  all  branched;  vertebrae  in  normal  or  slightly  increased 
number  (24  to  30) .     Pyloric  caeca  few  or  none. 

Fishes  of  temperate  and  tropical  seas,  some  of  them  reaching  a  lai^  size.  Genera  about  6;  species 
about  8  to  10,  mostly  American.  The  relationships  of  the  family  are  obscure,  and  it  may  be  that  the 
genera  here  associated  are  not  really  closely  allied. 

MalacanthinjE: 

a.  Vertebrae  24;  peropercle  entire. 

b.  Soft  dorsal  and  anal  extremely  long,  each  with  more  than  40  rays;  form  slender;  scalee  very  small..  Malagamthus 
aa.  Vertebrae  more  than  24;  preopercle  more  or  leas  serrate. 

CAULOLATILIN.B: 

c.  Soft  dorsal  and  anal  moderate,  each  with  22  to  27  soft  rays;  preopercle  serrate;  scales  rather  small;  form  robust. 

d.  Upper  jaw  with  posterior  canines:  dorsal  spines  graduated Caulolatilus,  144 

Latilina: 

cc.  Soft  dorsal  and  anal  short,  each  of  13  to  15  soft  rays;  preopercle  denticulate;  scales  small;  form  robust 
e.  Nape  with  a  large  adipose  appendage;  a  fleshy  prolongation  on  each  side  of  labial  fold,  extending  forward  behind 
angle  of  mouth Lopholatilto 
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Qeniu  144.  CAULOLATILnS  QUI.     BlanquiUos. 

Body  elongate,  subfusiforra,  not  strongly  compressed,  heavy  forward,  tapering  to  a  rather  slender 
candal  peduncle;  profile  of  head  strongly  arched;  mouth  moderate,  little  oblique,  jaws  nearly  equal; 
lips  thick;  maxillary  narrow,  not  slipping  under  preorbital;  teeth  in  villiform  bands,  preceded  by  a 
row  of  stronger  acute  teeth;  posterior  teeth  in  each  jaw  canine-like,  directed  forward;  posterior  canines 
of  upper  jaw  largest;  no  teeth  on  vomer  or  palatines;  preopercle  pectinate,  teeth  nearly  even;  opercle 
with  a  blunt,  flat  spine;  eyes  large,  lateral;  gill-membranes  slightly  connected,  forming  a  fold  across 
isthmus,  with  which  they  are  narrowly  joined;  branch iostegals  6;  gillrakers  short  and  stout;  nostrils 
double,  round,  close  together;  scales  small,  firm,  ctenoid;  lateral  line  continuous,  concurrent  with  the 
back;  dorsal  with  7  to  9  slender,  pointed,  graduated  spines  and  22  to  27  soft  rays;  anal  similar  to  soft 
dorsal,  with  1  or  2  small  spines  and  more  than  20  soft  rays;  caudal  fin  forked;  ventral  fins  thoracic; 
no  adipose  appendage  at  nape;  vertebrae  12  -|- 15  =  27. 

Large  fishes  of  the  warm  seas  of  America;  valued  as  food. 

a.  Scales  small,  about  125  in  lateral  line,  about  50  in  a  transverse  series. 

b.  Eye  small,  6  in  head;  depth  8.5  in  body;  scales  13-120-35 nUeropt 

aa.  Scales  larger,  about  10-106-25 eyanopa,  256 

256.  Caulolatilus  cyanops  Poey.     Blanqaillo;  Tremha, 

Head  4  in  total  length;  D.  vii,  24;  A.  i,  22  (scales  10-108-25.  Bean).  Profile  convex  before 
eye,  not  ascending  to  nape;  no  scales  on  fins;  soft  rays  little  divided;  caudal  slightly  lunate;  the 
first  caudal  vertebra  spoon-like,  its  cavity  receiving  air-bladder;  vertebrae  12  + 15;  no  pyloric  ceeca; 
stomach  short;  air-bladder  large. 

Color  greenish  above,  a  faint,  broad,  interrupted  brown  band  above  lateral  line;  some  small 
brown  spots  above  and  below  it;  region  below  eye  clear  blue,  not  very  different  from  color  of  belly; 
soft  dorsal  brown,  paler  at  its  base,  edged  with  orange;  spinous  dorsal  orange.     (Poey.) 

The  blanquiilo  is  related  to  the  tile-fish,  and  is  known  only  from  the  coasts  of  Cuba  and  Porto 
Rico,  though  it  may  be  identical  with  C.  chrysopsj  described  from  the  coast  of  Brazil.  It  was  not 
obtained  by  us  in  Porto  Rico,  but  has  been  recorded  from  that  island  by  Poey  and  Stahl. 

When  at  Nassau,  en  route  to  Porto  Rico,  wt  caught  with  hook  and  line  2  fine  examples  of  Mala- 
canihuB  plumieri  (Bloch) ,  another  relative  of  the  tile-fish.  This  species  is  called  **  sand-fish  **  at  Nassau, 
and  its  occurrence  about  Porto  Rico  may  be  confidently  expected. 

Oaulolaiaus  cyanops  Poey,  Repertorio,  I,  312, 1867,  Cuba:  Poey,  Fauna  Puerto-Riquefia,  834, 1881;  Stahl,  1.  c.  78  and  164, 
1883;  Jordan  <&  Evermann,  1.  c,  2278, 1898. 


Family  LXIX.  DACTYLOSCOPIDiE.     The  Sand  Star-gazers. 

Body  oblong,  low,  compressed  posteriorly,  covered  with  moderate,  cycloid,  imbricated  scales; 
lateral  line  complete,  anteriorly  running  alongside  of  back,  posteriorly  median;  head  oblong,  nearly 
plane  above;  eyes  small,  superior,  well  forward;  suborbital  bones  enlarged,  but  without  bony  stay 
connecting  with  preopercle;  nostrils  double;  opercles  fringed;  mouth  nearly  vertical;  premaxillaries 
protractile,  not  forming  entire  edge  of  upper  jaw;  lips  fringed  as  in  Uranoscopidx;  gill-openings  very 
broad,  membranes  separated  and  free  from  isthmus,  pseudobranchite  present  or  obsolete.  Dorsal  fin 
very  long,  continuous  or  divided,  several  of  anterior  rays  spinous;  anal  very  long,  commencing  close 
behind  vent,  which  is  near  breast;  caudal  diphycercal,  free  from  dorsal  and  anal;  pectoral  variable, 
base  broad  and  procurrent;  ventrals  jugular,  i,  3;  vertebrae  more  than  10-f  14;  pyloric  caeca  none. 

Small  fishes  living  on  sandy  shores  of  tropical  America,  comprising  4  genera  and  about  10  species. 
The  family  is  nearly  related  to  the  Vranoscopidse,  of  which  group  it  seems  to  be  a  reduced  or  degenerate 
branch.  Its  relation  with  the  Asiatic  family  Ijeptoscopidse  are  most  intimate,  the  incomplete  ventrals 
and  simple  pectoral  rays  of  Dadyloscopidss  being  the  chief  distinctive  features. 
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Qenas  146.  BACTTL08C0PU8  GUI. 

Body  moderately  elongate,  covered  with  rather  large,  cycloid  scales;  head  cuboid,  oblong,  and 
nearly  flat  above;  eyes  small;  interorbital  space  broad;  mouth  nearly  vertical;  lower  jaw  not  dilated 
beneath  nor  emarginate  in  front,  without  barbels;  no  intralabial  filament;  teeth  vilHform,  on  jaws 
only;  pseudobranchia'  very  small  or  obsolete.  Dorsal  commtmcing  at  nape,  with  6  to  12  slender 
spines,  soft  rays  numerous;  anal  inserted  l>ehind  dorsal;  ventral  rays,  i,  3. 

a.  Dorsal  rays  x  to  xii.  22  lo  31;  anal  rays  fewer  than  35. 

b.  Soft  dorsal  with  2«  to  31  soft  rays:  anal  with  32  or  33;  scales  about  45. 

c.  Body  rather  slender,  depth  about  6  in  length  (7  with  caudal);  opercular  fringe  of  15  filaments iridiffitatu«,'2^1 

cc.  Body  rather  stout,  depth  5.25  in  length  (6  in  total  with  caudal);  opercular  fringe  of  18  filaments. 

d.  Back  not  barred;  head  blotched  and  dotted poeyi 

257.  DactyloBcopiis  tridi^tatiiB  Gill. 

Head  5  (in  total)  with  caudal;  depth  7;  D.  xii,  28;  A.  ii,  32;  P.  13;  V.  i,  3;  scales  11  -f-4  +  30  =  45. 
Body  slender,  much  compressed  jKJsteriorly ;  oi)ercular  fringe  of  15  separate  filaments.  Origin  of  dorsal 
fin  over  lower  angle  of  base  of  pectorals,  or  immediately  before  margin  of  operculum,  its  distance  from 
snout  to  dorsal  5  in  total  length  of  body.  Pseud obranchia?  very  small  (overlooked  by  Dr.  Gill,  but 
evident  in  living  specimens). 

In  life,  pale  sand-color  above,  lower  part  whitish;  above  12  narrow  crossbands  of  whitish  on  the 
back,  not  extending  down  far  on  the  side;  head  mottle<l  alK)ve;  fins  all  pale. 

This  species  of  star-gazer  is  found  in  the  West  Indies  and  the  Barbados  and  north  to  southern 
Florida.  It  has  been  taken  at  Key  West  and  Ca{)e  Florida,  and  a  single  example,  3  inches  long,  was 
seined  by  us  in  Ensenada  del  Boqueron,  Porto  Rico.  It  does  not  reach  a  length  of  more  than  a  few 
inches,  and  is  a  shallow- water  fish,  frequenting  the  coral  sands  near  shore,  in  which  it  is  wont  to  bury 
itself,  leaving  only  its  eyes  and  mouth  exposed,  after  the  fashion  of  the  flounders. 

Dactyloscopus  iridigttatus  Gill,  Proc.  Ac.  Nat.  Sci.  Phlla.  1859,  132,  Barbados;  Jordan  &  Evermann,  1.  c,  2301, 1898. 

Family  LXX.  GOBIESOCID.€.     Cling-fishes. 

Body  rather  elongate,  tadpole-shaped,  broad  and  depressed  in  front,  covered  by  smooth,  naked 
skin;  mouth  moderate;  upper  jaw  protractile;  teeth  usually  rather  strong,  anterior  conical  or  incisor- 
like; posterior  canines  sometimes  present;  suborbital  ring  wanting;  no  bony  stay  from  suborbital 
across  the  cheek;  opercle  reduced  to  a  spine-like  projection  concealed  in  skin,  behind  angle  of  lai^e 
preopercle,  this  spine  sometimes  obsolete;  pseudobranchiae  small  or  wanting,  the  gills  3  or  2.5;  gill- 
membranes  broadly  united,  free  or  united  to  isthmus;  dorsal  fin  on  posterior  part  of  body,  opposite  to 
anal  and  similar  to  it,  both  fins  without  spines;  ventral  fins  wide  apart,  each  with  1  concealed  spine 
and  4  or  5  soft  rays.  Between  and  behind  ventrals  is  a  large  sucking-disk,  the  ventrals  usually  forming 
part  of  it.  This  sucking-disk,  which  is  wholly  different  in  structure  from  that  of  Cydopterus  and 
Liparis,  is  thus  described  by  Dr.  Giinther: 

*'The  whole  disk  is  exceedingly  large,  subcircular,  longer  than  broad,  its  length  being  (often) 
one-third  of  the  whole  length  of  the  fish.  The  central  portion  is  formed  merely  by  skin,  which  is 
separated  from  the  i)elvic  or  pubic  bones  by  several  layers  of  muscles.  The  peripheric  portion  is 
divided  into  an  anterior  and  posterior  part  by  a  deep  notch  behind  the  ventrals.  The  anterior 
peripheric  portion  is  formed  by  the  ventral  rays,  the  membrane  between  them,  and  a  broad  fringe 
which  extends  anteriorly  from  one  ventral  to  the  other.  This  fringe  is  a  fold  of  the  skin  containing  on 
one  side  the  rudimentary  ventral  spine,  but  no  cartilage.  The  posterior  peripheric  portion  is  suspended 
on  each  side  on  the  coracoid,  the  upper  bone  of  which  is  exceedingly  broad,  becoming  a  free,  movable 
plate  behind  the  pectoral.  The  lower  bone  of  the  coracoid  is  of  triangular  form,  and  supports  a  very 
broad  fold  of  the  skin,  extending  from  one  side  to  the  other  and  containing  a  cartilage  which  mns  through 
the  whole  of  that  fold.  Fine  processes  of  the  cartilage  are  continued  into  the  soft  striated  mai^gin,  in 
which  the  disk  terminates  posteriorly.  The  face  of  the  disk  is  coated  with  a  thick  epidermis,  like  the 
sole  of  the  foot  in  higher  animals.  The  epidermis  is  divided  into  many  jwlygonal  plates.  There  are 
no  such  plates  between  the  roots  of  the  ventral  fins.'*     (Giinther,  Cat,  in,  495. ) 

No  air-bladder;  intestines  short;  pyloric  caeca  few  or  none;  skeleton  firm;  vertebrae  13  to  14  -f- 13 
to  22  =  26  to  36. 
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Carnivorous  fishes  of  small  size  and  of  no  value  as  food,  chiefly  of  the  wami  seas,  usually  living 
among  loose  stones  between  tide  marks  and  clinging  to  them  firmly  by  means  of  the  adhesive  disk. 
Their  relations  are  ol^cure,  but  they  are  probably  descended  from  allies  or  ancestors  of  the  Cottidas 
or  the  Balrachaididse,    Genera  about  15;  species  50.     The  principal  genus  is  Gobiesox. 

QenuB  146.  GOBIESOX  Lao^pMe. 

Body  anteriorly  very  broad  and  depressed,  posteriorly  slender,  covered  with  tough,  smooth  skin; 
opercle  with  a  strong  spine;  head  large,  rounded  in  front;  mouth  terminal,  crescent-shaped;  lower  jaw 
with  a  series  of  strong  incisors  in  front,  their  edges  rounded  or  truncate;  upper  jaw  with  a  series  of 
strong  teeth,  behind  which  are  sometimes  smaller  teeth;  no  teeth  on  vomer  or  palatines;  gills  3;  gill- 
membranes  broadly  united  under  throat,  not  attached  to  isthmus;  sucking  disk  large,  posterior  portion 
without  anterior  free  mai^gin.  Dorsal  and  anal  moderate,  dorsal  rays  6  to  12,  anal  rays  6  to  10. 
Vertebne  about  26,  as  far  as  known. 

Species  numerous,  all  American;  mostly  tropical,  clinging  to  rocks  near  the  shore. 

Jordan  &  Evermann  recognize  18  species  of  this  genus  in  American  waters;  5  of  these  are  known 
only  from  our  Pacific  coast  and  the  remaining  13  are  all  known  only  from  the  West  Indies  and  the 
South  Atlantic  and  Gulf  coasts,  though  but  one  species  has  as  yet  been  found  in  Porto  Bioo. 

a.  Dorsal  fin  moderate  or  short,  Its  rays  6  to  11. 

GOBJBBOX: 

b.  Upper  teeth  In  more  than  1  series  (character  not  verified  in  a  few  species);  head  broad. 

c.  Coloration  in  life  chiefly  olivaceous,  with  little  red,  sometimes  banded  with  darker  or  paler. 

d.  Dorsal  rays  12;  anal  rays  7 gyrinu» 

dd.  Dorsal  rays  11;  anal  rays  6;  fins  black mgripinnis 

ddd.  Dorsal  rays  9  or  10;  anal  rays  6 cephalus 

dddd.  Dorsal  rays  8;  anal  rays  6 <ttde8,268 

ddddd.  Dorsal  rays  11;  anal  rays  10 ttrumomB 

ilddddd.  Dorsal  rays  10;  anal  rays  8 virgatulut 

cc.  Coloration  in  life  chiefly  bright-red,  or  else  with  red  spots  or  bands,  color  not  fading  in  spirits. 

e.  Color  uniform  red,  unspotted,  color  not  fading  in  spirits;  dorsal  rays  6  to  8;  anal  rays  6. 

/.  Lower  jaw  with  short  incisors  on  each  side,  followed  by  canines macrophUuUmua 

ff.  Lower  jaw  with  2  horizontal  incisors  on  each  side,  third  horizontal  tooth  not  incisor-like;  no  distinct  canines. 

oeroxlnuA 
Sr  vases: 

bb.  Upper  teeth  in  a  single  scries  (character  not  verified  in  some  species):  dorsal  and  anal  short. 
g.  Color  chiefly  red. 

h.  Body  with  dark  croesbands  and  with  sptjta  of  clear  blue:  body  rather  slender.    D.  6  or  7;  A.  6 rubiffinosua 

hh.  Body  plain,  light  red ;  form  rather  slender coameus 

gg.  Color  olivaceous  or  brownish,  not  red. 
/.  Dorsal  rays  9:  anal  rays  6. 

j.  Color  olivaceous,  without  bands hseret 

Jj.  Color  greenish,  with  3  dark  crossbands  and  many  dots punctulaius 

iL  Donal  rays  7;  anal  rays  7;  body  with  dark  crossbands /aaciatus 

258.  Gk>bie80x  tudes  Richardson. 

Head  2.5;  depth  4.66;  width  of  head  2.5;  D.  8;  A.  6  in  plate  (5  in  description,  the  first  short 
ray  apparently  not  counted  by  Richardson).  Head  very  broad,  as  broad  as  long,  abruptly  truncate 
anteriorly;  mouth  large,  maxillary  reaching  front  of  eye;  lower  jaw  included;  teeth  entire;  eye  large, 
4.75  in  head,  a  little  more  than  half  interorbital  width,  1.5  in  snout.  Distance  from  front  of  dorsal 
to  caudal  about  equal  to  length  of  head;  insertion  of  dorsal  before  vent;  anal  behind  dorsal  and  much 
shorter  than  it;  pectoral  short. 

This  is  a  very  little  known  species,  which  reaches  a  length  of  5  inches.  The  type  locality  is  not 
certainly  known,  but  it  has  been  supposed  to  be  China.  It  is,  however,  certainly  not  Chinese,  and  is 
now  shown  to  be  West  Indian.  A  single  specimen,  1.25  inches  long,  collected  on  the  reef  at  Culebra 
Island  February  9,  agrees  very  well  with  the  above  description  by  Richardson.  There  are  but  8  dorsal 
and  6  anal  rays.  The  color  is  uniform  pale-yellowish,  with  a  slight^tinge  of  rosy  on  middle  of  back; 
fins  all  pale;  eye  very  large,  al)Out  3  in  head,  much  larger  than  in  specimens  of  O.  slrumosus  of  same 
size,  and  the  interorbital  width  is  decideilly  narrower.  It  seems  to  be  a  good  species,  distinct  from 
a.  rtyhaluH  and  O.  nigripinnis, 

Uvbiaox  tudes  Richardson,  Voy.  Sulphur,  Fish..  \m,  pi.  16,  figs.  1-3,  lii-lS,  habitat  unknown;  supposed  to  be  Cliiua; 
Jordan  &  Evermann,  1.  c,  2333,  Hm. 

F.  C.  B.  1900—20 
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Family  LXXl.     BLENNIID^.     The  Blennies. 

Body  oblonK  or  elongate,  naked  or  covered  with  moderate  or  small  scales  which  are  ctenoid  or 
cycloid;  lateral  line  variously  develoi)ed,  often  wanting,  often  duplicattnl;  mouth  large  or  small,  teeth 
various;  gill-membranes  free  from  isthmus  or  more  or  less  attache<l  to  it;  i)seudobranchi8e  present; 
ventrals  jugular  or  subthoracic,  of  1  spine  and  1  to  3  soft  rays,  often  wanting;  dorsal  fin  of  spinei^ 
anteriorly,  with  or  without  soft  rays;  anal  fin  long,  similar  to  the  soft  dorsal;  caudal  well  developed. 
Vertebra*  in  moderate  or  large  numl:)er,  30  to  80. 

Carnivorous  fishes  of  moderate  or  small  size,  mostly  living  near  shore  in  tropical  and  temperate 
or  arctic  seas;  most  of  them  are  carnivorous,  the  Clinimv^  so  far  as  known,  ovovivi parous,  the  others 
mostly  oviparous.  Genera  about  80;  species  about  400;  chiefly  of  rock  pools  and  algse;  some  species 
in  the  lakes  of  Italy.  Of  the  57  genera  of  this  family  recognized  as  American  about  17  are  found  on 
our  South  Atlantic  coast,  and  species  of  each  may  at  any  time  l)e  discovered  in  Porto  Rican  waters. 
At  present,  however,  only  7  of  these  17  genera  are  known  to  have  Porto  Rican  species. 

I.  Tropical  blennies,  with  vertebrae  mostly  in  moderate  number,  usually  fewer  than  46;  lateral  line  usually  arched 
high  above  pectoral,  if  present;  dorsal  fir  usually  with  at  least  one  soft  ray,  none  in  some  species  of  Auchcnop- 
tcrus  and  Aiicheni^ius;  anal  spines  little  developed;  ventral  well  developed,  usually  i,  3. 

a.  Body  scaly. 
Clinin*; 

b.  Lateral  line  present,  arched  anteriorly  over  pectoral,  becoming  posteriorly  median  in  position,  or  else  obsolete; 

species  ovoviviparous. 

c.  Scales  ctenoid,  very  rough,  33  to  40  in  lateral  line;  dorsal  divided  into  3  fins.    An  ocular  cirrus  present. 

GiLLIAS,  147 

cc.  Scales  cycloid;  dorsal  fin  not  divided  into  3  fins. 

d.  Dorsal  with  6  to  20  soft  rays. 

€.  Shoulder-girdle  without  upturned  hook  on  its  inner  edge  above.    Maxillary  normal,  not  greatly  expanded. 
Anterior  part  of  lateral  line  normally  formed;  usually  a  comb  of  filaments  at  nape.    Palatines  without  teeth; 
scales  moderate  or  small,  38  to  110  in  lateral  line. 
/.  Teeth  in  jaws  in  1  row  only;  teeth  usually  on  vomer,  none  on  palatines;  usually  a  comb  of  filaments  at  nape. 

Malacxxtknus,  14>s 
ff.  Teeth  in  jaws  in  more  than  1  row,  a  band  of  villiform  teeth  behind  others;  teeth  on  vomer,  none  on  palatines. 

Body  oblong,  depth  3.5  to  4.5  in  length;  a  filament  above  eye Labbisomus,  14C 

(id.  Dorsal  with  1  short  soft  ray  only;  scales  large;  teeth  In  jaws  in  more  than  1  series:  teeth  on  vomer,  none  on  palatines. 

g.  Dorsal  fin  more  or  less  deeply  notched  behind  the  third  spine.    First  3  dorsal  spines  stiff,  wide  set,  not  remote  from 

rest  of  fin  behind  dorsal  notch;  anal  spines  short;  body  more  elongate,  snout  less  acute..  AucHENOPTERrs,  150 

gg.  Dorsal  fin  continuous,  not  notched Pabaclinis 

bb.  Lateral  line  absent Auchenistius,  151 

aa.  Body  scaleles.s;  species  oviparous,  so  far  as  known. 

h.  Teeth  comb-shaped,  in  a  single  row  in  each  jaw,  beliind  which  are  sometimes  long  canines;  vomer  and  palatines 

usually  toothless;  lateral  line  usually  single,  with  a  strong  arch  anteriorly;  dorsal  fin  long,  continuous,  or 

divided  into  2  fins,  anterior  portion  composed  of  spines,  which  are  stiff  or  flexible;  anal  fin  long,  usually  with 

1  or  2  small  spines;  ventrals  well  developed,  jugular,  of  2  or  3  rays. 

i.  Teeth  all  fixed,  attached  to  bone  of  jaw  and  not  movable.    Caudal  fin  rounded;  teeth  slender;  gill-membranes  not 

reduced  to  a  small  slit. 
j.  Gill-membranes  free  from  isthmus,  or  at  least  forming  a  distinct  fold  across  it. 

k.  Jaws  one  or  both  with  a  posterior  fang-like  canine,  much  longer  than  anterior  teeth Blennits 

kk.  Jaws  without  canines,  teeth  all  equal Scartella 

jj.  Gill-membranes  broadly  united  to  isthmus,  gill-openings  restricted  to  sides. 

I.  Jaws  one  or  both  with  posterior  fang-like  canines Hypleurochjlus 

It.  Jaws  without  posterior  canines;  teeth  equal:  three  articulated  ventral  rays. 

m.  Mouth  small,  maxillary  extending  scarcely  beyond  front  of  eye;  head  decurved  in  profile Hypsoblennics 

mm.  Mouth  large,  maxillary  extending  beyond  vertical  from  middle  of  eye;  head  rather  pointed  in  profile. .  Cuasmodes 
a.  Teeth  of  front  of  jaws  all  movable,  implanted  on  skin  of  lips. 
n.  Vomer  toothless.    Jaws  one  or  both  with  posterior  fang-like  canines. 

o.  Dorsal  fin  continuous Rupbcabtk 

00.  Dorsal  fin  divided Entomacrodi's 

nn.  Vomer  with  a  few  teeth;  posterior  canines  small Salariichthys 

hh.  Teeth  unequal,  not  comb-like;  body  oblong  or  elongate,  more  or  less  eel-shaped,  naked,  or  rarely  with  rudimentary 
scales;  supraocular  flap  .sometimes  present.  Gill-membranes  united,  free  from  Isthmus;  dorsal  fin  very  long, 
sometimes  divided  into  2  fins,  formed  of  flexible  spines,  which  often  pass  gradually  into  soft  rays;  anal  fin  long; 
ventral  fins  thoracic  or  subjugular,  usually  not  much,  if  any,  before  pectorals,  composed  of  2  soft  rays  each, 
spine  rudimentary;  caudal  well  developed,  dorsal  and  anal  usually  more  or  less  joined  to  It  at  base. 
Ophioblenniin*: 

p.  Jaws  with  few  teeth;  a  cirrus  above  eye  and  one  above  nostril;  body  scaleless  and  not  eel-shaped;  dorsal  and  anal 

free  from  caudal;  dorsal  fin  notched. 
q.  Jaws  each  with  4  strong,  hooked  canines  in  front  and  a  hooked  posterior  canine  below;  caudal  fin  forked. 

Ophioblekniui 
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qq.  Jaws  each  witli  8  enlarged  curved,  conical  teeth,  not  hooked,  behind  which  is  a  single  row  of  smaller  ones;  caudal 

flu  not  forked Coralliozetus,  152 

p}t.  Jaws  with  numerous  teeth,  not  as  above;  caudal  fin  not  forked. 

EMBLEMARIINiK: 

r.  Body  not  eel-shaped;  dorsal  and  anal  not  joined  to  caudal:  no  scales;  no  cirri;  no  lateral  line;  ventrals  before  pec- 
torals; teeth  on  palatines;  caudal  fln  rounded.  Dorsal  fin  ver>^  high,  not  notched,  spines  passing  gradually 
into  soft  rays;  jaws  long,  sharp  at  tip Emblemaria,  153 

GenuB  147.  GILLIA8  Evermaxm  ft  MarBh. 

Body  short  and  stout,  tapering  rapidly  from  the  short,  broad  head  to  the  short,  compressed  caudal 
peduncle;  scales  large,  rough-ctenoid;  lateral  line  complete,  or  nearly  so,  broken  under  last  spines  of 
middle  dorsal;  a  broa<l,  double-pointed  tentacle  above  eye;  dorsal  fin  divided  into  3  parts,  first  of  3 
short  spines,  second  of  11  longer  spines,  and  third  of  7  rays. 

This  genus  is  closely  related  to  Enneaructes  Jonlan  &  Evermann,  differing  in  the  presence  of  the 
orbital  tentacle,  the  more  complete  development  of  the  lateral  line,  and  the  larger  scales. 
GmUx9  Evermann  &  Marsh,  Kept.  U.  S.  F.  C.  1899  (Dec.  19), 857  ijordani). 


FiQ.  9d.—OiUia8jordani. 
259.  Oillias  jordani  Evermann  &  Marsh. 

Head  3.5;  depth  4.3;  eye  2.5;  snout  3.5;  maxillary  2.4;  mandible  1.9;  scales  2-33-3,  6  in 
transverse  series;  D.  iii-xii-7;  A.  ii,  15;  longest  dorsal  spine  1.8  in  head,  longest  ray  1.6;  longest  anal 
ray  2.3;  pectoral  0.8;  ventral  1.3;  caudal  1.3.  Body  short  and  stout,  tapering  rapidly  to  the  short, 
compressed  caudal  j)eduncle;  head  short;  snout  short,  blunt,  concave  in  front  of  eyes;  mouth  small, 
slightly  oblique,  jaws  equal;  eye  large,  high  up,  interorbital  width  very  narrow;  a  broad  bifid  orbital 
tentacle  and  a  short  nasal  one;  none  on  nape.  Scales  very  large  and  rough-ctenoid;  opercles  and  entire 
head  rough;  lateral  line  nearly  complete,  Ijeginning  immediately  above  base  of  pectoral  at  upper  end 
of  gill-opening  and  extending  parallel  with  bat^k  to  posterior  part  of  middle  dorsal  fin  (or  for  12  scales), 
where  there  is  a  break,  the  line  dropping  down  3  scales,  then  continuing  with  one  or  two  interruptions 
to  base  of  caudal;  belly  and  breast  scaled;  dorsals  3,  first  of  3  short,  flexible  spines,  close  to  the  second, 
which  has  12  longer,  rather  stiffer,  spines,  separated  from  third  by  a  space  one-third  diameter  of  eye; 
anal  long  and  low,  the  membranes  deeply  notched  l:)etween  the  rays;  pectoral  of  15  rays,  broad  and 
short,  reaching  posterior  end  of  second  dorsal;  ventral  of  2  slender  rays. 

Color  in  alcohol:  Brown,  body  crossed  by  4  broad  blackish  bars,  one  at  origin  of  second  dorsal, 
one  under  last  spines  of  same  fin,  the  third  l)etween  second  and  third  dorsals,  and  the  fourth  under 
third  dorsal;  an  inky-black  bar  across  caudal  peduncle  at  base  of  caudal  fin;  head  and  under  parts  rusty; 
fins  all  Ijarred  with  light  and  dark;  caudal  with  a  narrow  light  bar  at  base,  then  a  black  one,  then  a 
broader  white  one,  follgwed  by  a  much  broader  dark  bar  containing  some  white  areas,  the  fin  finally 
tipped  with  white. 

Known  only  from  Porto  Rico.  Two  sj^ecimens  of  this  well-marked  and  interesting  species  were 
obtained,  the  tyi)e,  1.5  inches  long  (No.  49368,  U.8.N.M.),  taken  on  the  Cardona  Light-house  Reef,  at 
Ponce,  February  1, 1899,  and  another  of  about  the  same  size  taken  at  the  same  place  the  preceding  day, 
GilUaa  jordani  Evermann  &  Marsh,  Rept.  U.  S.  F.  C.  1899  (Dee.  19), 357,  Cardona  Light-house  Reef,  Ponce,  Porto  Rico. 
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Genus  148.  MALACOGTENTTS  GUI. 

This  penus  is  very  close  to  iMhrisoimut,  differing  in  dentition,  tlie  teeth  in  the  jaws  being  in  single 
series;  vomer  with  a  few  teetli  or  with  none,  and  none  on  palatines.  The  dorsal  fin  has  umiall y  a  notch 
behind  the  fourth  dorsal  spine  as  well  as  at  front  of  soft  dorsal,  hut  in  some  specie^  the  notch  is  obscure. 
Most  of  the  species  are  not  well  known,  and  j>erhaps  more  than  one  genus  is  here  included.  About  a 
dozen  species  are  recognized,  only  four  of  which  are  as  yet  known  from  Porto  Rico,  though  several 
others  may  occur  there. 

a.  Nape  without  filaments. 

b.  Orbital  filament  present. 

c.  D.  XXI,  8;  spinous  dorsal  not  notched,  first  rays  shortest;  body  elongate:  snout  pointed;  scales  largo,  about  'Sti. 

ocdUUtm 

cc.  D.  XX,  12;  spinous  dorsal  weakly  notched;  body  rather  robust variu^ 

bb.  Orbital  filament  wanting;  dorsal  rays  xxi,  11;  spinous  dorsal  weakly  notched;  ventrals  long macroptu 

aa.  Nape  with  a  single  filament;  a  tentacle  above  eye. 

d.  D.  X Yin,  9 luffubris 

dd.  D.  XXI,  8;  scales  35 cnUbrss/^&O 

ddd.  D.  XXI,  11;  scales  45 vioorei^'Xl 

aaa.  Nape  with  a  comb  of  slender  filaments;  spinous  dorsal  more  or  less  notched,  behind  fourth  or  fifth  spine. 
c.  Orbital  filament  present.    D.  xviii  to  xx,  10  to  12;  vomer  with  teeth. 
/.  Scales  43  or  44. 
g.  Highest  soft  ray  of  dorsal  1.5  to  1.9  in  head;  dorsal  without  ocelli. 

h.  A.  II,  17;  first  3  dorsal  spines  wider  apart  than  the  others,  the  first  longest;  anal  edged  with  dark ffiUi 

fih.  A.  II,  19;  first  3  dorsal  spines  not  wider  apart  than  the  others,  the  second  longer  than  the  first;  anal  not  edged  with 

dark puertoricensis,  262 

gy.  Soft  rays  of  dorsal  1.2  in  head;  dorsal  fin  with  2  largo  black  (xrelli;  ventral  fins  long,  as  long  as  head bimactUaius 

ff.  Scales  about  55;  ventrals  moderate,  shorter  than  head dcialandi,26i 

cc.  Orbital  filament  wanting  (no  vomerine  teeth?) versiiMUrr 

aaaa.  Nuchal  and  other  filaments  undescribed;  a  black  ocellus  on  front  of  dorsal.    D.  xx,  11;  scales  46 biguttalM 


Fig.  96.—Malacoctenu8  cuUbrx. 
260.  Malacoctenus  culebree  Evermann  &  Marsh. 

Head  'S.'Sb;  depth  5;  eye  4.2;  snout  4.5;  maxillary  2.2;  mandible  1.8;  iuterorbital  6.5;  sraiies  2-35- 
11;  D.  XXI,  8;  A.  ii,  18;  pectoral  1.3;  ventral  1.3;  caudal  1.4.  Bo<ly  slender,  compressed;  head  rather 
long,  pointed,  upper  profile  convex;  mouth  large,  maxillary  nearly  reai^hing  posterior  border  of  orbit; 
lips  thick,  jaws  equal;  teeth  very  small,  conical,  a  single  row  in  each  jaw;  a  single  nasal,  ocular,  and 
nuchal  filament;  dorsal  fin  nuxierately  high,  originating  above  origin  of  lateral  line,  a  shallow  notch 
in  front  of  last  two  dorsal  spines,  membrane  free  from  caudal;  anal  origin  under  about  tenth  dorsal 
spine;  caudal  somewhat  pointed;  pectoral  large,  reaching  anal ;  ventrals  moderate,  not  reaching  anu.«, 
of  two  rays,  no  spine  evident;  lateral  line  distinct  throughout,  running  high  anteriorly,  where  it  is 
slightly  curved,  turning  abniptly  downward  over  origin  of  anal,  thence  median  to  l)ase  of  caudal. 

Color  in  spirits:  Body  everywhere  mottled  with  dark  brown,  in  somewhat  regularly  arrange<l 
blotches,  a  series  of  about  nine  of  these  at  base  of  dorsal,  barely  extending  upon  fin;  a  similar  series  of 
much  smaller  ones  at  base  of  anal,  not  evident  on  all  sixicimens;  l)elow  the  series  at  base  of  dorsal  are 
two  other  series  of  the  siuiie  bhjtches,  less  dtH'j>  in  color  and  not  so  well  defined,  extending  the  length 
of  lx>dy  and  sometimes  forming,  with  the  iipjKT  series,  mon^  or  less  broken  vertical  liars;  l)etween  the 
blotches  a  lighter  shade  of  brown  is  interwoven  with  paU^  streaks  of  the  ground-color;  head  nearly  pale 
below,  save  some  dark  on  chin  and  isthmus;  two  wide  streaks  from  eye  across  cheek;  opercle  dark 
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brown;  top  of  hea<l  with  color  of  body;  lips  with  brown  and  pale  stripes;  posterior  half  of  maxillary 
pale;  dorHal  rather  dark;  (taudal  uniform  gray  or  faintly  barred;  anal  similar  to  dorsal  in  color,  rays 
with  i>ale  tijjs  formhig  a  white  (»dgts  l>ectoral  like  caudal;  ventrals  imle. 

A  rather  plainly  marked  s|)ecies  of  <lifferent  asiKict  from  other  l*orto  Rican  species  of  MatacoHeiniSj 
but  not  differing  widely  in  any  im}>ortant  character,  and  as  yet  known  only  from  Porto  Rico.  It 
seems  most  closely  relate<l  to  M.  luffuliri».  Thrt»e  sptxrimens  of  about  the  same  size;  the  type,  No. 
49369,  U.S.  N.M.,  1.38  inches  in  length,  from  rwf  outside  Culebra  HarlK)r,  Febniary  9,  1899. 

Miikwoctmus  ctddtrx  Evermann  &  Marsh,  Rcpt.  V.  S.  F.  C.  1899  (Dec.  19),  *57.  Culebra  iHlaad. 
261.  Malacoctentis  moorei  Evermann  &  Marsh. 

Head  3. 6; depth  3.7;  eye  3.5;  snout  3.4;  maxillary  3.5;  mandible  4.5;  interorbital  4;  scales 3-45-7, 
11  in  transverse  series;  D.  xxi,  11;  A.  ii,  20;  pectoral  1  in  head;  ventral  1.2;  caudal  1.2;  longest  dorsal 
spine  1.5,  ray  1.2;  longest  anal  ray  1.5.  Body  short,  rather  stout,  comi)resseil;  head  short,  snout 
short,  but  jx)inted;  mouth  rather  small,  little  oblique,  gape  scarc-ely  reaching  orl)it;  tet»th  in  each  jaw 
in  a  single  series;  gill-membranes  broadly  united  across  isthmus;  eye  small,  interorbital  space  wiile; 
dorsal  outline  rising  abruptly  to  alx)ve  eye,  thence  gently  curve<l  to  origin  of  dorsal  fin,  and  from  there 
nearly  straight  to  base  of  caudal  fin;  ventral  outline  regularly  convex. 


Fio.  97.— Malacoctentis  moorei. 

Color  in  alcohol:  Light  olivaceous,  Ixnly  crossed  by  about  9  or  10  dark  broad  vertical  bars,  which 
extend  upon  dorsal  fin,  these  usually  broadest  al)ove,  pale  interspaces  thert^fore  broatlest  on  lower 
half  of  Ixxly;  the  fourth  from  last  is  a  nari*ow  dark  line,  the  one  following  it  is  a  double  spot,  the  next 
narrow  and  indistinct,  the  last,  at  liase  of  caudal,  more  distinct,  followed  by  3  small  irregular  white 
s|)ota;  top  of  head  bn)wn;  side  of  hea<l  with  fine  punctulations;  a  dark  line  running  forward  from  eye, 
a  <lark  spot  l>elow  eye,  2  or  3  dark  blotches  on  anterior  edge  of  oin^rde;  under  surface  of  head  cross€»d 
hy  3  or  4  irregular,  indistinct  dark  lines;  caudal  and  anal  with  fine  dusky  punctulations;  i>ectoral  and 
ventrals  pale. 

This  species  is  close  to  M.  giUi,  from  which  it  may  l)e  distinguished  by  the  larger  dorsal  and  anal  fins, 
grt^ter  depth,  wider  interorbital,  and  the  coloration.     Known  only  from  one  specimen,  1.4  in(!he8 
long,  tyi)e  No.  49370,  U.  S.  N.  M.,  collected  at  Culebra  Island,  February  11,  1899. 
Malacoctmm  mttorri  F,\^rmfki\u  A  Marnh,  Kept.  U.S.  P.C.  1S99  (Dec.  19),  :i:)8,  Culebm  iHland. 

262.  Malacoctenus  puertoricensis  Evennann  &  Marsh. 

Hea<i  3.4;  depth  3.4;  eye  4;  snout  3.5;  maxillary  3.4;  mandible  2.6;  interorbital  7;  preorbital  8; 
scales  4-44-8;  D.  xx,  10;  A.  ii,  19;  P.  14;  V.  2;  C.  13.  Bwly  short,  stout,  compresseil;  head  rather  long, 
snout  long  and  pointed;  mouth  small,  little  oblique,  maxillary  stran-ely  rem'hing  the  front  of  orbit; 
teeth  in  a  single  row  in  each  jaw;  gill-membranes  broadly  unite<l,  frtie  from  isthnms;  eye  high  up, 
interorbital  narrow;  caudal  peduncle  short,  comprassed,  its  least  depth  about  3  in  head.  Fins  rather 
large;  origin  of  dorsal  over  upper  end  of  gill-opening,  first  spine  slightly  shorter  than  second,  which  is 
somewhat  longer  than  thinl,  whose  length  is  about  2.2  in  luuid;  no  notch  Ix'hind  third  and  fourth 
spines,  all  spines  from  third  to  fifteenth  being  about  equal  in  length,  the  sixteenth  and  seventeenth 
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being  somewhat  shorter,  the  remaining  throe  progressively  longer;  soft  dorsal  higher,  its  longest  ray 
about  1.7  in  head;  longest  anal  ray  1.7;  i>eetoral  broa<l,  1.25  in  head,  re^rhing  anal;  ventral  barely 
reaching  origin  of  anal;  a  pair  of  slender  ooular  cirri,  a  small  supraocular  one,  a  short,  slender,  nasal 
cirrus  and  a  few  very  slender  ones  at  naj>e;  scales  large,  not  crowded  anteriorly;  lateral  line  well  arched 
above  j^ectoral. 

Color  in  alcohol:  Brown,  much  spotted  and  vermicnilated  with  darker;  top  of  head  brown,  side 
and  under  parts  pale;  side  of  Ixxly  with  about  6  or  7  })road,  dark  crossl>ars,  broader  than  the  paler 
interspaces,  broadest  and  darkest  above,  and  extending  ui>on  dorsal  fin;  under  jmrts  of  body  paler, 
more  speckled;  spinous  dorsal  with  numerous  small  brown  specks,  a  large  black  ocellus  on  base  of  3 
anterior  spines,  and  a  larger  one  on  l)ase  of  last  4  dorsal  spines,  Ix'ing  chiefly  on  body;  soft  dorsal, 
caudal,  and  anal  each  crossed  by  several  seri(»8  of  small  brown  spots;  j)ectoral  and  ventrals  pale, 
pectoral  with  a  few  brown  spots  at  base. 

The  above  description  from  the  tyi)e,  a  female,  2.5  inches  long.  No.  49371,  U.  S.  N.  M.,  obtained 
at  Ilucares,  February  14.  Three  female  cotyjxjs,  gotten  at  Fajardo,  February  17,  and  one  at  Culebra, 
February  9,  agree  cloi*ely  with  the  type;  2  of  these,  however,  show  faint  tracas  of  narrow  horizontal 
lines  along  lower  part  of  side. 


Fig.  9S.'—Malacoctenti8  puertoriccnsis. 


A  male,  2.5  inches  long,  from  Culebra,  February  11,  taken  as  one  of  the  cotypes,  may  be  described 
as  follows:  Head  3.5;  depth  3.7;  eye  3.8;  snout  3.2;  maxillary  3.1;  mandible  2.4;.  interorbital  7; 
preorbital  6.2;  scales  3-45-9;  D.  xx,  10;  A.  n,  19;  P.  14;  V.  2;  C.  13;  longest  dorsal  spine  2  in  head, 
longest  ray  1.4;  longest  anal  ray  1.5;  pectoral  1;  ventral  1.1;  caudal  1.1.  Color  in  alcohol:  Tolerably 
uniform  brown;  cros.sbars  on  side  very  faint;  longitudinal  lines  more  evident  than  in  female;  throat 
and  under  parts  of  head  mottled  with  white  and  light-brown;  fins  less  sj^eckled  than  in  female,  soft 
dorsal  and  anal  pale,  almost  without  spots. 

Another  male,  2.25  inches  long,  from  Culebra,  February  11,  agrees  with  the  large  specimen  just 
described,  except  that  the  crossbara  on  body  are  more  distinct. 

This  species  most  closely  resembles  Jf.  bimaculaim  Steindachner,  from  which  it  differs  in  the 
larger  head,  greater  depth,  smaller  mouth,  narrower  interorbital,  and  in  the  color.  The  tips  of  anal 
rays  are  not  white,  soft  dorsal  is  spotted  like  caudal  and  anal,  and  there  are  no  white  spots  on  l)a8e  of 
pectoral,  as  is  said  to  be  the  case  in  3f.  Mmaculafus. 

ilalacoclaius  jitiertoricams  Evermann  &  Marsh,  Report  U.  S.  F.  C.  1899  (Dor.  19),  358,  Hucares,  Porto  Rico. 
263.  Malacoctenus  delalandi  (Cuvier  &  Valenciennes). 

Head  3.4;  depth  4;  eye  3.5;  snout  3.3;  maxillary  3.3;  mandible  2.6;  interorbital  7;  preorbital 
6.2;  scales  4-53-10;  D.  xx,  10;  A.  ii,  19;  longest  dorsal  spine  2.2;  longest  ray  1.6;  longest  anal  ray  1.8; 
pectoral  1.1;  ventral  1.2;  caudal  lolx»8 1.4.  Body  compressed,  heavy  forward;  head  short,  snout  short, 
decurved;  mouth  rather  large,  maxillary  scarcely  reaching  eye;  gill-membranes  free  and  broadly  united 
across  isthmus;  teeth  in  a  single  series  in  each  jaw;  a  few  teeth  on  vomer,  none  on  palatines;  eye  large, 
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above  axis  of  body;  small  cirri  al)ove  eye  and  a  small  niicbal  fringe  of  filaments  somewhat  longer  than 
ocular  ones;  scales  moderate,  lateral  line  arched  above  pectoral,  strongly  decurved  posteriorly;  belly 
nake<l  anteriorly;  first  dorsal  spine  a  little  longer  than  second,  which  in  turn  is  nnich  longer  than  third, 
which  is  shorter  than  fourth;  from  the  fifth  to  about  the  fourteenth  increasing  slightly  in  length,  then 
regularly  decreasing  to  the  last  but  two,  which  is  scarcely  half  as  long  as  longest  spines;  last  but  one 
a  little  longer,  and  last  al)out  as  long  as  fourth;  soft  dorsal  considerably  higher  than  spinous  part;  anal 
long,  lower  than  soft  dorsal,  membrane  deeply  notched  except  among  last  4  rays,  which  are  longest. 

Color,  olivaceous-gray,  darkest  above;  side  crossed  by  about  6  irregular,  l)roa<l  vertical  bars,  first 
at  base  of  pectoral,  last  at  base  of  caudal  fin,  each  of  these  bars  consisting  really  of  3  large  brownish 
blotches,  middle  one  largest  and  plainest,  the  lower  least  distinct;  belly  and  breast  pale;  head  olivaceous; 
cheek  and  op>ercles  crossed  by  darker  bands;  under  side  of  head  crossed  by  about  4  distinct  <lark  bands 
separated  by  white  of  somewhat  greater  width;  fins  all  uniform  pale,  except  spinous  <lorsal,  which  has 
a  dark  blotch  upon  first  3  spines. 

This  species  ranges  from  the  West  Indies  to  Brazil,  and  is  also  found  on  the  west  coast  of  Mexico 
north  to  Mazatlan,  where  it  is  the  most  abundant  species  occurring  in  the  rock  pools,  if  Clinun  zouifer 
Jordan  &  Gilbert  be  the  same  species.  We  have  compared  si)ecimen8  from  the  west  coast  with  ours 
from  Porto  Rico  and  can  detect  no  tangible  differences.  From  Porto  Rico  we  have  3  specimens,  each 
about  1.75  mches  long,  from  Ponce  and  Ilucares. 

Clinm  deUdandi  Cuvier  &,  Valenciennes,  Hist.  Nat.  Poiss..  XI.  378.  18.%.  Brazil. 
ainuszoniferSoT^an  &  Gilbert.  Proo.  U,  S.  N.  M.  1881,  361.  Maasatlan,  Mexico. 
Malacoclcnus  dekUandi,  Jordan  &  Evermann,  I.  c,  '2358,  1898. 

Oenni  149.  LABBISOinrs  Swainson. 

Body  oblong,  robust;  head  naked,  short,  compressed  above;  mouth  rather  large,  with  a  row  ot 
stout,  bluntish  teeth  in  front  of  each  jaw,  behind  which  is  a  band  of  smaller  teeth,  broadest  in  lower 
jaw;  teeth  on  vomer,  no  teeth  on  palatines;  a  ten  tackle  alx)ve  eye;  side  of  neck  with  a  tuft  or  series  of 
fine  filaments;  dorsal  fin  continuous,  with  numerous  slender  spines  and  many  soft  rays,  spines  not  very 
unequal;  ijectoral  long;  lateral  line  continuous;  scales  moderate  or  small,  cycloid;  shoulder-girdle 
without  upturned  hook-like  process  on  its  inner  edge.     Intestinal  ciinal  short,  shorter  than  body. 

The  limits  of  this  genus  are  not  well  defined.  It  differs  from  Clhim  chiefly  in  the  absence  of  an 
upturned  spine-like  process  on  inner  edge  of  shoulder-girdle.  This  process  is  found  on  Clinus 
amminatwiy  the  type  of  the  genus  Clinus. 

This  genus  has  five  American  species,  only  one  of  which  is  yet  known  from  Porto  Rico. 

a.  Scales  moderate,  about  70  in  lateral  line  (so  far  as  known) ;  soft  dorsal  %vith  11  to  13  rays. 

b.  Dorsal  spines  16;  anal  rays  20;  tentacles  on  nape Jierminier 

66.  Dorsal  spines  18;  no  teeth  on  palatines;  first  ray  of  dorsal  not  longest;  orbital  tentacle  well  developed;  nape  with  a 

conspicuous  comb  of  fringes. 

c.  Vomer  with  a  cluster  of  small  teeth nuchipinnis.  264 

666.  Dorsal  spines  20;  teeth  on  palatines  (?);  first  dorsal  spine  longest bucciferus 

aa.  Scales  very  small,  about  110;  a  comb  of  fringes  at  nape;  first  dorsal  spines  low;  head  with  yellow  spots. 

microlepidotus 

264.  Labrisomus  nuchipinnis  (Quoy  &  Gaimard). 

(Plate  40.) 

Head  3.5;  depth  3.5;  D.  xviii,  12;  A.  ii,  17;  scales  70.  Body  oblong,  rather  robust;  head 
naked,  thick,  short,  not  very  obtuse  anteriorly,  compres»sed  above;  mouth  rather  large,  the  maxillaries 
not  prolonged  backward,  extending  to  opposite  posterior  part  of  eye,  2.5  in  head;  front  teeth  of  jaws 
conic,  strong,  behind  them  a  band  of  villiform  teeth,  broadest  in  lower  jaw;  vomer  with  a  patch  of 
smallish  teeth;  eye  large;  interorbital  space  very  narrow;  each  side  of  neck  with  a  long  series  of 
hair-like  filaments,  nearly  as  long  as  eye;  orbital  tentacle  short  and  broad,  multifid;  nostril  with  a 
tufted  barl)el;  lower  jaw  slightly  projecting,  its  posterior  teeth  sometimes  recurved;  pectoral  a  little 
shorter  than  head,  reaching  vent.  Dorsal  spines  rather  slender,  the  3  anterior  spines  scarcely  shorter 
than  the  others,  all  the  spines  lower  than  soft  rays;  dorsal  fin  commencing  near  nape,  spinous  portion 
long;  soft  rays  higher  than  the  spines;  caudal  small;  pectoral  rather  large;  ventrals  moderate;  gill- 
membranes  broadly  united,  free  from  isthmus;  lateral  line  complete,  high  anteriorly,  then  abruptly 
decurved;  membranes  of  vertical  fins  scaly;  scales  not  very  small,  cycloid. 
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Ck)lor  in  life:  Body  mottled  yellow-olivaceoiifl,  crossed  by  about  7  broad  black  vertical  bare,  the 
first  extending  from  origin  of  dorsal  to  upi)er  edge  of  operole,  second  from  fifth  dorsal  spine  to  base  of 
pectoral,  next  3  exten<ling  entirely  across  side,  sixth  from  l)ase  of  soft  dorsal  to  median  line,  and 
seventh  consisting  of  2  or  3  black  blott»hes  upon  upper  imrt  c>f  caudal  peduncle;  a  round  jet-black 
spot  as  large  as  pupil  upon  opercle,  surrounded  by  a  narrow  line  of  orange  or  yellow;  cheek  and 
upper  parts  of  head  like  side;  throat  and  breast  pale-rosy;  branch iostegals  white  with  about  4  series 
of  black  spots  on  membranes;  belly  pale;  dorsal  fin  yellowish  at  base,  pale  bluish-white  on  outer  half, 
both  spinous  and  soft  portions  with  numerous  small  reddish  spots;  a  round  black  spot  between  first 
and  third  dorsal  spines;  caudal  pale;  anal  yellowish  at  base,  paler  on  outer  half;  pectoral  pale  with 
numerous  small  reddish  spots;  ventral  pale;  nuchal  filaments  reddish-brown?  iris  reddish-brown. 

The  color  on  this  species  seems  to  be  subject  to  considerable  variation;  we  have  the  following 
note  on  a  specimen  obtained  at  Mayaguez:  Side  greenish-gray,  with  about  6  dark  crossbars  extending 
upon  dorsal  fin,  bifid  above;  cheek  and  throat  vermilion;  inside  of  the  mouth  and  breast  vermilion, 
liecoming  golden  posteriorly;  cheek  with  many  pale-blue  spots;  similar  spots  on  top  of  head  and  Iwse 
of  pectoral  and  paler  ones  on  lower  part  of  side;  a  large'  black  spot  bordered  by  white  on  opercle, 
bounded  on  front  and  above  by  rich  metallic-rosy;  dorsal  lemon  Imrred  with  brown;  anal  lemon- 
yellow  with  pale  darker  bars;  caudal  plain  lemon,  faintly  l>arre<l;  i^ectoral  lemon,  with  faint  bars; 
ventral  rosy;  cirri  barred  with  pale-yellow  and  dark-brown;  6  dark  bars  on  spinous  dorsal  and  2  on  soft, 
second  one  faint;  a  large  black  siK>t  between  first  and  third  dorsal  spines;  iris  with  purplish-red  spots. 

West  Indies,  north  to  southern  Florida,  south  to  Brazil;  generally  common  in  rocky  pools;  also 
recorded  from  the  Canary  Islands.  Length  6  to  8  inches.  Common  in  Porto  Rico,  specimens  being  in 
the  collection  from  San  Antonio  Bridge,  Palo  Seco,  Mayaguez,  Puerto  Real,  Ponce,  Arroyo,  Fajardo, 
Isabel  Segunda,  and  Culebra. 

CUniu  nuchipinnU  Qaoy  A  Gaimard,  Voy.  Uranie  et  Phyaiciennc,  Zool.,  255, 1824,  Brazil. 

Clinuspcctinifer  Ciivler  &  Valenciennes,  Hist.  Nat.  Poiss.,  XI,  374, 1836,  fiahia. 

I^isomn  cirrhmum  De  Kay,  N.  Y.  Fauna:  FiBhes,  41, 1842,  Florida. 

Clinu9  canarien»l8  Valenciennes,  in  Webb  A  Bertbelot,  Polss.  lies  Canaries,  CO,  17,  fig.  3,  Canarj'  Lslands. 

Ijjbrisomus  nuchipinnis,  Jordan  &  Evermann,  1.  e.,  2362, 1898. 

Oenui  150.  ATTCHEHOPTBBUS  Ottnther. 

Body  moderately  elongate,  compressed,  covered  with  rather  large,  cycloid  scales;  head  shortish, 
naked,  snout  rather  pointed;  cheek  full;  mouth  moderate,  with  a  band  of  conical  teeth  in  jaws  and 
about  one  series  on  vomer,  none  on  palatines;  lower  jaw  prominent;  gill-membranes  united,  free  from 
isthmus;  upper  surface  of  head  with  filaments.  Dorsal  fin  composed  of  stiff  spines,  with  but  a  single 
soft  ray,  which  is  lower  than  the  spines;  first  3  spines  more  or  less  separated  from  others,  stiff  and 
rather  wider  set,  sometimes  higher  than  the  others;  anal  fin  low,  with  2  short  spines;  ventrals  jugular, 
well  developed;  pectoral  broad;  lateral  line  complete,  strongly  curved  anteriorly. 

An  inhabitant  of  the  warm  seas.  This  genus  differs  from  Oristicepsin  the  lai?ge  scale*  and  in  having 
but  1  soft  ray  in  dorsal  fin.  Of  the  dozen  rei'ognized  American  species  of  Auch^noptenm^  5  are  known 
from  Porto  Rico,  and  some  of  the  others  may  occur  there. 

Corallicola: 

a.  First  3  spines  of  dorsal  forming  a  separate  fin,  being  much  higher  than  any  of  the  spines  in  the  posterior  part  of 

fin;  snout  rather  acute. 

b.  Scales  38;   dorsal  with  1  ocellus,  anal  with  none;  a  black  crossbar  at  ba.se  of  caudal;  a  yellow  spot  behind  eye; 

snout  pointed niffripinnis 

bb.  Scales  37  or  38. 
r.  First  dorsal  spine  shorter  than  second;  snout  slender,  very  acute;  caudal  pale;  dorsal  with  2  ocelli,  anal  with  1: 
D.  iii-xxii,  1 inarmoratwt. 

AUCHENOPTERUS: 

(Ml.  First  3  spines  of  dorsal  scarcely  forming  a  separate  fin,  none  of  them  higher  than  posterior  spines;  snout  not  very 
acute;  anal  without  ocellus. 

d.  Caudal  fin  pale,  usually  with  a  dark  bar  at  its  base;  a  notch  between  third  and  fourth  dorsal  npincs. 

e.  Dorsal  spines  about  31. 
/.  Scales  31  to  36. 

g.  Membrane  of  third  dorsal  spine  joining  fourth  spine  near  its  base affinit 

gg.  Membrane  of  third  dorsal  spine  joining  fourth  spine  near  its  tip. 
h.  Caudal  fin  white,  with  a  broad,  black  bar  on  its  base;  body  dark,  no  crossbars;  scales  2-34-3,  7  in  transverse 

scries;  D.  xxx ,  1 albicaudu*,  265 

hh.  Caudal  fin  mottled,  a  narrow  white  bar  near  ba.«<e,  Ixifore  which  is  a  brrwder  dark  bar;  bo<ly  with  about  7  dark 
crossbars;  scales 2-34-3,  7in  transverse  series;  D.  xxix.  1 /cijardo,2B6 
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A/iA.  Caudal  fin    pale,  no  dark  bar  at  base;   l>ody  palo  rosy,  no  orossbars;    sralos  2-.'?;i-3.  7  in   transverse  series:  D. 

XXX,  1 rubritcnm,  2C7 

rr.  Dorsal  spines  al)Out  28;  membrane  of  third  dorsal  spine  joinin}?  fourtli  spine  near  its  tip;  iMxly  with  distinet 
eriKwbars. 

1.  Dor»il  XXX ,  1,  with  a  distinet  oeellus;  seales  about  2-31-3,  7  in  transverse  series fnaruitug,  269 

a.  I>orsal  XXVIII,  without  oeellus;  seales  2-:i0-3,  7  in  tnmsverxe  series. cingulains,  268 

dd.  C-audal  tin  blaek;  body  ehiefly  blaek;  head  mottled  with  whitish:  membmne  of  third  dorsal  spine  joining  fourth 
near  ita  summit,  fin  not  notched;  dorsal  spines  30;  dorwil  with  2  ocelli iwx 

265.  Auchenopterus  albicaudus  FAermann  &  Marsh . 

Head  ^3.2;  depth  4;  eye  4;  snout  4.1;  maxillary  2.2;  mandible  1.6;  interorbital  5.3;  D.  xxx,  1; 
A.  II,  17;  i^ectoral  1.4;  ventral  1.5;  caudal  1.6;  branchiostegals  6;  scales  2-34-3,  7  in  transverse 
fiories.*  Body  rather  short,  compressed;  dorsal  outline  not  elevated;  head  mcnlerate,  not  bromi;  snout 
sliort,  pointe*!;  mouth  large,  oblique,  maxillary  extending  to  below  middle  of  eye;  lij>8  broad,  prom- 
inent; a  Ijand  of  conical  teeth  on  each  jaw,  those  on  side  somewhat  enlarged  and  recurved;  a  jmtchof 
tcH^th  on  vomer,  none  on  {lalatines;  gill-membranes  broadly  united,  free  from  isthmus;  eye  larg^,  high 
lip;  iia'^I,  supraocular,  and  nuchal  region  with  fringed  tuft-like  cirri;  a  considerable  notch  Ix^tween 
tliinl  and  fourth  dorsal  spines,  but  not  reaching  ba»»H^  of  membrane;  longest  anterior  spine  scarcely  as 
long  as  those  of  posterior  portion ;  scales  large,  re<luc(.Hl  anteriorly;  lateral  line  anteriorly  separated 
f  i>»ni  dorsal  fin  l)v  onlv  one  scale;  liesid  nake<l. 


Fig.  99. — Aiichnioptmut  aUticnudtis. 

Color,  uniform  dark  brown  on  head  an<l  bo<ly,  no  dark  crossbars;  dorsal  brown,  mottled  with 
lighter,  narrowly  edgetl  with  white;  a  black  spot  upon  anterior  3  or  4  spines  and  a  lai"ge  black  ocellus 
U(>on  posterior  portion  of  fin  l)etween  twenty-sec<jnd  and  twenty-fourth  spines;  anal  rather  darker, 
with  narrow  white  edge;  caudal  i)eduncle  })lack,  fin  abruptly  white  at  ba«e,  entire  fin  l)eing  clear  white, 
without  specks;  pectoral  black  at  base,  then  l>arred  with  white  and  dark;  ventral  bla<'k  at  base,  outer 
two-thirds  barre<l  with  black  and  white. 

This  species  seems  to  be  related  to  the  Pacific  coast  Auchenopk^nis  miegripinnis^  which  it  closely 
resembles,  differing  in  the  larger  scales,  deeper  body,  and  coloration. 

Known  only  from  the  tyj>e,  seined  at  Arroyo,  Porto  Rico,  February  4. 

Auchenoplerug  albimudm  Evermann  &  Marsh,  Rept.  U.  8,  F".  C.  1899  (Dec.  19).  3(M),  Am»yo,  Porto  Rico. 

266.  Auchenopterus  fajardo  Evermann  &.  Marsh. 

(Plate  47.) 
Hea<l  3.25;  depth  4.8;  eye  4.2;  snout  4.8;  maxillary  1.7;  mandible  1.5;  interorbital  5.5;  scales 
2-34-3,  7  in  transverse  series;  D.  xxix,  1,  the  longest  spine  2.3  in  head;  A.  ii,  17;  pectoral  1.4;  ven- 
tral 1.7;  caudal  1.4.    Body  elongate,  strongly  compressed  i)osteriorly;  head  mo<lerate,  little  compressed; 
mouth  large,  the  long  and  slender  maxillary  reaching  beyond  jKJSterior  border  of  orbit;  jaws  subequal ; 

♦  In  our  de*«cription8  of  species  of  this  family  the  scales  are  counted  from  neiir  front  of  dorsal  lo  and  including  lateral 
line,  then  in  lateral  line,  then  from  origin  of  anal  upward  and  backward  Ui  lateral  line,  the  transverse  series  being 
o(»unted  from  origin  of  anal  upward  and  backward  to  dorsal  fin.    The  half  scale  at  base  of  dorsal  and  anal  \»  not  counted. 
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teeth  of  upper  jaw  conical  and  sharp,  in  a  jmtch  in  front,  l)ecoming  one  row  posteriorly;  teeth  in  lower 
jaw  similar,  Vnit  fewer  and  weaker;  vomerine  teeth  in  two  series.  Nasal,  ocular,  and  nuchal  filaments 
present,  all  but  the  ubssA  about  5-branche<l.  Dorsal  orijjin  f  )ver  edge  of  preojx^rde,  first  4  spines  graduated, 
fourth  shortest,  thus  forming  a  notch;  dorsal  ending  with  an  unbranched  soft  ray,  the  joints  visible  under 
a  strong  lens;  membrane  of  dorsal  joined  low  to  caudal;  anal  origin  under  eleventh  dorsal  spine  and 
<lecurved  portion  of  lateral  line;  j^ectoral  reaching  j)ast  front  of  anal;  ventral  moderate,  of  3  rays, 
innennost  shorter  and  slenderer. 

Color  in  spirits:  Bcxly  and  head  light-reddish,  l)ecoming  a  little  paler  fKJsteriorly;  IkmIv  with 
traces  of  6  or  8  dark  verticjil  bars  extending  on  the  fins,  their  margins  ill-defined;  breast  pale,  2  dark- 
reddish  bars  downward  and  backwanl  from  (»ye  across  upjx^r  an<l  lower  edge  of  cheek  to  oi)ercle; 
maxillary  blotched  with  dark;  upi)er  lip  and  tips  of  both  jaws  dark;  lower  part  of  head  spotted  with 
•  lark;  a  row  of  al>out  5  small  dark  sj)ots  on  ei\^(*  of  preopercle;  iris  j>ink;  dorsal  and  anal  fins  gray, 
(^xcei)t  for  extensions  of  dark  bars  of  body  and  a  few  white  sjx)ts  on  dorsid;  a  distinct  ocellus  on 
twenty-second,  twenty-third,  and  twenty-fourth  dorsal  spines  and  their  membranes;  bai^  of  caudal 
gray,  like  ground-c()lor  of  dorsal  and  anal;  ix)sterior  part  of  caudal  with  gray  mottlings  on  rays  only, 
this  portion  sejmrate*!  from  the  basal  part  by  a  sj)ace  without  pigment  on  rays  or  membrane,  making  a 
distinct  vertical  bar;  pectoral  and  ventrals  mottled. 

A  handsomely  colored  blenny,  of  which  the  collection  contains  but  one  specimen,  the  type,  No. 
49376,  U.  S.  N.  M.,  1.63  inches  long,  taken  at  Fajardo,  Porto  Rico,  February  17, 1899. 

Auckenopterm  Jajarfio  Evermann  &  Marsh,  Kept.  U.  8.  F.  C.  1899  (Deo.  19),  »f»l,  Fajardo,  Porto  Rioo. 


Fhj.  100. — Ancheiwpterutt  rtibrscniK. 

267.  Auchenopterus  rubescens  Kvermann  &  Marsh. 

Head  3.4;  depth  5;  eye  5;  snout  3.8;  maxillary  2.6;  interorbital  5.8;  scales  2-33-3,  7  in  transverse 
series;  D.  xxx,  1;  A.  ii,  18;  j)ectoral  1.5;  ventral  2;  c^iudal  1.4.  Body  slender  and  compressed;  head 
moderate,  somewhat  compressed  above;  snout  pointed;  mouth  moderate,  jaws  equal,  maxillarv  alK>ut 
reaching  front  of  pupil;  lips,  especially  upper,  prominent;  teeth  small,  conical,  and  sharp,  in  both 
jaws,  in  a  numerous  patch  on  front  of  upper  jaw,  fewer  on  sides;  in  lower  jaw^  less  numerous  in  front, 
a  long  single  row  of  somewhat  stronger  teeth  on  sides;  eye  not  large;  a  small  nasal  flap,  and  a  3  or  4 
branched  filament  over  eye  and  one  at  nape;  scales  rather  large  and  regularly  arranged;  dorsal  fin  with 
a  notch  Miind  third  spine,  and  with  one  unbranched  soft  ray  at  its  end,*  membrane  joined  to  caudal; 
origin  of  anal  under  eleventh  dorsal  spine. 

Color  in  spirits:  Everywhere  a  nearly  uniform  faded  pink,  save  breast  and  lower  side  of  hemi 
which  are  paler;  a  small,  inconspicuous  dark  round  spot  on  dorsal  fin,  at  twenty-third  and  twenty- 
fourth  spines,  a  little  nearer  the  base  than  margin,  and  made  up  of  very  small  black  punctulations. 
Indications  of  a  yellow  tinge  on  front  of  dorsal  and  base  of  anal  in  life;  fins  otherwise  all  jmle. 

Known  only  from  the  type,  1.3  inches  long,  collected  at  Puerto  Real,  Porto  Rico. 
Auchenopterut  rubescens  Evermann  &  Marsh,  Rept.  U.  S.  F.  C.  1899  (Dec.  19) ,  360,  Puerto  Real,  Porto  Rico. 
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268.  Auchenopterus  cingnlatus  Kvennann  &  Marsh. 

Head  3;  depth  4.4;  eye  5;  snout  4.2;  maxillary  2.2;  interorbital  6;  scales  2-30-3,  7  in  transverse 
series.  D.  xxvrTi,  the  longest  spines  2.75  in  head;  A.  ii,  16,  the  lonj?est  ray  2.75  in  head;  pectoral  1.3; 
ventral  1.8;  caudal  1.6.  Body  rather  long  and  slender,  strongly  compressed;  head  large,  little  com- 
pressed; snout  moflerately  sharp;  mouth  large,  maxillary  reaching  postt»rior  border  of  eye,  lii>s  heavy, 
jaws  subequal  or  lower  very  slightly  projecting;  teeth  conical  and  sharp,  in  more  than  one  row  in  each 
jaw,  most  numerous  in  front;  a  jxitch  on  vomer;  a  na.sal  filament,  a  3  or  4  branched  supraocular 
filament,  and  a  4-branched  nu(^hal  filament,  branches  of  latter  each  with  a  dark  dot  on  its  anterior 
surface;  dorsal  originating  over  edge  of  preopen^le,  of  spines  only,  second  slightly  longer  than  first; 
second,  third,  and  fourth  graduated,  fourth  comparatively  short,  thus  forming  a  notch  jmrtly  separating 
first  spines  from  rest  of  fin;  dorsal  membrane  joined  low  with  caudal;  anal  free  from  caudal,  about 
as  high  aa  dorsal,  its  thirteenth  and  fourteenth  rays  longest;  first  anal  spine  under  tenth  or  eleventh 
dorsal  spine;  caudal  rounded,  shorter  than  head,  of  about  13  rays;  pectoral  large,  reaching  anal,  of  12 
rays;  ventrals  moderate,  of  2  rays,  spine  not  evident;  lateral  line  running  high  to  eleventh  dorsal 
spine,  here  abruptly  decurved  two  rows  of  scales,  thence  median  to  base  of  caudal. 


Fio.  101. — Auehenoptcnis  cingulatus. 

Color  in  spirits:  Body  and  head  pale-yellow;  body  with  5  heavy  dark-brown  vertical  bars,  each 
about  4  rows  of  scales  wide,  extending  on  verticral  fins;  membrane  of  anterior  dorsal  spines,  opercle, 
occipital,  and  scapular  region  blotched  with  same  color;  a  dark  bar  backward  and  downward  from  eye 
across  cheek,  rather  more  than  one-half  width  of  eye;  top  of  head  between  and  behind  eyes  darkened; 
preorbital,  maxillary,  lips,  and  under  part  of  head  thickly  punctulate  with  dark;  dorsal  and  anal 
barreil  with  extensions  of  the  wide,  dark  body-bars,  and  with  alternating  narrower  pale  interspaces; 
caudal  mottletl  or  irregularly  barred  with  grayish,  its  base  with  the  plain  pale- yellow  ground-color, 
which  is  sharply  separate<l  from  rest  of  fin  by  a  curved  dark  line;  posterior  half  of  i>ectoral  with  dark 
bars  formed  of  dots  on  rays,  first  bar  plainest;  basal  half  of  pectoral  i)ale;  ventral  with  l>asal  portion 
dark,  rest  barred  like  j)ectoral. 

A  pretty  and  strongly  marked  blenny,  known  only  from  Porto  Rico;  four  specimens  obtained 
from  the  coral  reefs  at  Ponce,  and  one  at  Puerto  Real.  The  type,  No.  49375,  U.  S.  N.  M.,  from  Ponce, 
is  0.8  inch  long,  and  none  of  the  cotyi)es  exceeds  1  inch. 

Auchenopterus  cingulcUus  Evermanii  &  Marsh,  Rept.  U.  S.  F.  C.  1899  (De<!.  19),  301,  Ponce,  Porto  Rico. 

269.  Auchenopterus  fasciatus  (Steindachner). 

Head  3.5;  depth4.6;  eye4.5;  snout 4.2;  maxillary  2.3;  mandible2;  interorbital 5.4;  scale2-31-3, 
7  in  transverse  series;  D.  xxx,  1;  A.  ii,  17;  P.  1.3  in  head;  V.  1.4;  C.  1.4.  Body  slender,  compressed, 
head  narrow,  snout  pointed;  mouth  rather  large,  lower  jaw  slightly  projecting,  maxillary  reaching 
posterior  edge  of  pupil;  gill-membranes  broadly  united  across  isthmus;  eye  small,  alcove  axis  of  body; 
profile  rising  gently  and  r^:ularly  from  tip  of  snout  to  origin  of  dorsal  fin,  from  which  it  continues  in  a 
nearly  straight  line  to  caudal  peduncle;  a  small  ocular  cirrus  and  a  small  one  on  side  of  nape;  fourth 
and  fifth  dorsal  spines  shorter  than  those  before  or  after,  others  of  approximately  equal  length;  anal 
rays  about  as  long  as  dorsal  spines,  the  tips  projecting  beyond  membrane;  scales  large,  cycloid;  belly, 
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breast,  nape,  cheek,  and  ojH^n^les  soale<l;  lateral  line  eiiniplete,  anthe<l  above  jHM^toral,  rnnning  on  third 
row  of  staileH  from  biuk  for  abont  18  Hcak^,  where  it  drops  to  tifth  row. 

Color  in  alcohol:  »^oinewhat  rosy-brown,  with  faint  traces  of  darker  vertical  bars;  anterior  part  of 
eye  dark,  head  nnifonn  rosy-brown  without  markings;  dorsal  fin  with  8  broad,  <lark  bars,  the  first  on 
first  2  or  8  spines  and  forming  a  small  black  si^ot  near  their  tii)s,  wwenth  l)etween  twentieth  and  twenty- 
fourth  spines  and  containing  a  distinct  ocelluM,  prolxably  blue  in  life;  anal  with  5  broad  black  bars,  but 
no  (K'ellus;  a  dark  bar  across  base  of  caudal,  rest  of  fin  pale;  pectoral  faintly  and  finely  barre<i  with  dark. 

This  blenny  rea<'hes  a  length  of  2  inches  and  is  known  from  southern  Florida  (Cards  Sound,  Key 
West)  and  Porto  Rico.  One  si>ecimen,  1.25  inches  long,  obtained  at  Ilucares,  February  14,  agrees  in 
the  main  with  current  descriptions  of  this  sj>ecie8.  The  dorsal  spines,  however,  are  more  numerous 
and  the  color  seems  to  l)e  somewhat  different.  Without  more  material  we  hesitat*^  to  regard  tlu^st*  as 
l)eing  of  specific  value. 

CremnobaleA/ojieiatug  Htc'intlavhnoT,  Ichth.  B<'itrjiKO,  V,  176,  IHTG,  Florida  Straits. 
Aachawpterm/asciatiui,  Jorduii  &  Kvermann,  1.  <^.,  '^^73,  istw. 

OenuB  161.  ATTCHENISTinS  Evermann  ft  Marsh. 

This  genus  has  the  form  of  AnrhenopternA  and  suggests  that  genus  strongly.     It  differs  in  the 
absence  of  a  lateral  line,  in  the  much  smaller  scaU^s,  in  the  al>sence  of  a  notch  at  front  of  dorsal  fin, 
and  in  the  union  of  the  membrane  of  the  anal  fin  with  that  of  the  caudal.     Only  one  8pe<M(^  known. 
AtichniiiUiiM  Kvenimnn  A  Marsh,  Kept.  V.  S.  F.  C.  1899  (Dec.  19),359  («to/iZi). 


:"^, 


Fig.  lQt2.—Aucheniaius  ttablL 

270.  Auchenistius  stahli  Evermann  &  Marsh. 

Head  5;  depth  6.5;  eye  4.8;  snout  6;  maxillary  2.8;  scales  about  58,  alK>ut  13  in  transverse  series; 
D.  xLiorxLii;  A.  i  or  ii,  23  or  24;  i)e«'toral  2.5;  ventral  2.2;  caudal  1.3.  Body  elongate,  somewhat  com- 
pressed, esp(^cially  posteriorly,  dorsal  and  ventral  outlint»s  alike;  heiid  small,  npj)er  profile  straight 
and  descending;  snout  lUfMlerate,  pointed;  mouth  large,  maxillary  reai^hing  to  or  l)eyond  middle  of 
eye;  jaws  ec^ual,  heavy  and  projecting;  teeth  in  lower  jaw  conical,  short  and  strong,  slightly  recurved, 
in  one  row;  teeth  in  upper  jaw  similar  to  those  in  lower,  but  a  small  patch  of  smaller  teeth  in  front  of 
jaw  behind  main  row;  teeth  on  vomer;  gill-membranes  joineti  \o  isthmus;  nostrils  with  short  tubes,  a 
single  flap  above  each  eye  and  one  on  eac^h  side  of  nape;  dorsal  fin  long,  of  spines  only;  last  four  spines 
somewhat  longer  than  the  prece<ling,  forming  a  shallow  notch,  a  feature  not  present  in  all  examples; 
anal  origin  about  midway  between  tip  of  snout  and  tip  of  caudal,  fin  similar  to  dorsal  in  shape,  some- 
what higher  in  type,  but  a  trifle  lower  in  cotype;  membrane  of  dorsal  and  anal  joined  to  (*udal;  caudal 
small,  pointed;  pectoral  small,  of  8  rays;  ventral  small,  of  2  rays. 

Color  in  spirits:  Body  everywhere  with  a  very  slight  yellowish  tinge,  in  some  specimens  a  fatleii 
gray;  one  specimen  has  traces  of  10  or  12  dark  crossbars;  fins  all  pale,  in  (me  case  the  dorsal  and  anal 
dark-edged. 

This  species  is  known  only  from  the  type,  1.2  inches  long.  No.  49372,  U.  S.  N.  M.,  from  Ponce, 
February  1,  1899,  and  13  cotypes,  8  from  the  coral  and  algie  on  the  reefs  at  mouth  of  Culebra  Harbor, 
February  11,  and  5  from  Puerto  Reiil. 

Named  for  Dr.  A.  Stahl,  of  Bayamon,  Porto  Rico,  who,  under  many  diffi(!ulties,  has  made  con« 
siderable  collections  of  the  natural-history  objects  of  Porto  Rico. 

Anchcnistim  gtahli  Everniann  &  Marsh,  Kept.  U.  H.  F.  C.  1S99  (Dec.  19).  3r>9,    Ponce,  Porto  Rino. 
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OenuB  162.  COBALLIOZETUS  Evermann  ft  Marth. 

Bcxly  slender  and  Ptron^ly  ('<>inpresHe<l,  without  scales;  hea<l  hirjre,  HulH'ylindrical,  bluntly 
polluted;  mouth  large;  teeth  not  hooked,  alK)ut  8  enlarged  conical  onen  in  front  of  ea4!h  jaw,  pnialler 
ones  behind;  vomer  with  teeth;  dorsal  fin  with  a  notch  Ijetween  rayn  and  spines;  the  membrane  slightly 
c<innecteii  with  caudal;  caudal  fin  rounded;  i)e(rtoral  large,  ventrals  small  and  inserteci  slightly  in 
advance  of  pectorals.  A  strongly  marked  genus,  conspicuous  in  appearance  by  its  heavy  head  and 
thin  body;  probably  related  to  Ophioblenniv.%  from  which  it  is  tet'hnically  .separatetl  by  absence  of 
hooked  canine  teeth,  convex  caudal,  and  entire  absence  of  a  lateral  line.  Only  one  species  known. 
OoraUiuzetus  Evermann  &  Marnh,  Repl.  U.  S.  F.  C.  1HS»  (I>ec.  19),  362  {cnrdoinr). 

271.  Coralliozetus  cardonsB  Evermann  <^  Marsh. 

Head  4;  depth  5.6;  eye  4;  snout  very  short;  maxillary  2;  I),  xvii,  11;  A.  21;  jHictoral  1.3;  ven- 
tral 1.8;  caudal  1.4.  Body  si-aleless,  slender,  much  compresse<l;  head  large  and  heavy,  not  compressed 
nor  depressed;  snout  very  short  and  blunt;  mouth  large,  horizontal,  low  in  position,  maxillary  reaching 
far  l)eyond  eye;  eyes  small,  close  together,  placed  high  and  well  forward;  teiHh  conical,  in  a  patc'h  on  the 
front  of  each  jaw,  an  outer  row  of  al)out  8  teeth  (4  on  a  side)  in  each  jaw,  mu(;h  enlarged;  a  single  row 
of  smaller  teeth  on  sides  of  each  jaw;  teeth  on  vomer;  a  small  flap  at  nostril  and  two  short  filaments 


f^^^v^i^/^5h^^.. 


Fio.  lGQ.—CbraUiozetu8  cardonx. 

al)ove  eye,  one  much  the  smaller;  no  appendages  at  nape.  Dorsal  fin  long  and  high,  of  slender,  flexible 
spines,  and  longer,  soft  rays,  a  notch  between  fourth  and  fifth  spines,  last  ray  slightly  connected  with 
(^udal;  anal  longer  and  lower  than  soft  dorsal,  free  from  caudal;  caudal  roundeil;  pectoral  large,  nearly 
as  wide  as  body,  reaching  anal  or  beyond;  ventral  small,  inserted  before  pectoral,  of  3  rays,  innermost 
very  slender. 

CJolor  in  spirits:  Body  dark-red,  much  paler  in  one  specimen;  head  everywhere  bluish-black, 
this  color  dusted  upon  body,  particularly  on  anterior  portion;  a  pale-gray  bar  downward  and  back- 
ward across  cheek;  fins  pale,  except  ventrals  and  front  of  dorsal,  which  have  color  of  head;  a  row  of 
small  rosy  spots  along  bases  of  anal  rays,  seemingly  in  the  flesh;  sometimes  a  similar  fainter  row 
along  base  of  dorsal. 

Known  only  from  Porto  Rico;  three  specimens,  0.87  to  1  inch  in  length,  taken  on  the  coral  reefs 
at  Ponce  on  three  successive  days;  type,  No.  49377,  U.  S.  N.  M.,  1  inch  long,  collected  February  1, 1899. 


Ooralliozetuacardoncs  Evermann  &  Manh, 
de  Ponce,  Porto  Rico. 


Rept.  V.  S.  F.  C.  1899  (Dec.  19), 


,  reef  at  the  Cardona  Light-hoase,  Playa 


Oenni  158.  BMBLEMASIA  Jordan  ft  OUbert 

Body  slender,  not  eel-shaped,  compressed,  sc^leless.  Ventrals  pres<»nt,  jugular,  each  of  1  spine 
and  2  soft  rays.  A  single  high  dorsal  fin  l>eginning  on  nape  and  extending  to  caudal,  with  which  it  is 
not  confluent;  no  notch  between  spinous  and  soft  rays.  Head  culxjid,  compressed,  narrowed  anteriorly. 
Symphysis  of  lower  jaw  forming  a  very  acute  angle.  A  single  series  of  strong,  blunt,  conical  teeth  on 
each  jaw,  and  on  vomer  and  imlatines.  Vomer  and  palatine  teeth  larger,  their  series  continuous, 
parallel  to  series  in  upper  jaw.  No  cirri  at  nape;  sometimes  a  cirrus  on  upjwr  part  of  eyelmll.  Gill- 
( penings  very  wide,  membranes  broadly  united  below,  free  from  isthnms.     Lateral  line  obsolete. 
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This  genus  bears  some  rescnnblance  to  Blennins^  but  the  dentition  is  entirely  different,  approaching 
that  of  Chwjiopns.  An  inhabitant  of  tropical  America,  in  rather  deep  water;  4  species  known,  2  of 
which  are  Atlantic. 

a.  Eye  without  cirrus. 

b.  Depth  5  in  length;  dorsal  rays  33;  ventrals  not  pure  white. atlatUica 

aa.  Eye  with  a  long  cirrua  on  eyeball  above  pupil. 

c.  Maxillary  longer,  reaching  posterior  edge  of  orbit;  body  without  dark  crossbar;  ventrals  pale;  tip  of  caudal  not 

black pandianis,  '2T2 

272.  Emblemaria  pandionis  Evermann  &  Marsh,  new  species. 

Head  3.7;  depth  5.8;  eye  3.6;  snout  5;  maxillary  2;  mandible  1.8;  D.  xvii,  18;  A.  ii,  23;  P.  13; 
V.  1,  2;  C.  13.  Body  slender,  tapering,  greatly  compressed;  head  comparatively  heavy;  snout  short, 
decurved;  mouth  large,  horizontal,  maxillary  reaching  posterior  l)order  of  eye;  each  jaw  with  a  patch 
of  t^eth  in  front,  outer  enlarged,  bluntly  conic,  slightly  incurved,  these  continued  laterally  on  upper 
jaw  in  a  single  series  of  similar  but  smaller  teeth,  and  on  lower  jaw  in  a  single  series  of  similar  but 


-^^(^^r^^ 


Fig.  lOi.— Emblemaria  pandionU, 

smaller,  blunter  teeth;  palatines  each  with  a  row  of  blunt  teeth;  vomer  probably  without  teeth;  no 
teeth  on  tongue.  Fins  moderate,  rays  not  filamentous;  first  17  rays  of  dorsal  simple,  not  jointed  nor 
branched,  remaining  rays  jointed  and  elevated,  longest  a  little  greater  than  snout  and  eye,  the  two 
anterior  rays  of  anal  not  jointed  nor  branched;  pectoral  broad,  short,  its  length  1.3  in  head;  ventral 
longer,  filamentous,  1.2  in  head;  caudal  short,  pointed,  1.8  in  head.  An  unbrftnched  ocular  cirrus 
on  upper  part  of  eye,  its  length  about  one-third  that  of  eye;  nasal  tube  slender  and  simple. 

Color  in  alcohol:  Pale  flesh-color;  middle  of  side  with  a  series  of  about  15  small  brown  blotches, 
largest  anteriorly;  above  these  and  along  base  of  dorsal  are  2  or  3  irregular  series  of  smaller  dark  spots, 
those  along  base  of  dorsal  quite  black;  a  similar  series  along  base  of  anal;  head  spotted  like  body; 
dorsal  fin  with  numerous  dark  spots  and  blotches,  most  distinct  anteriorly;  caudal  and  anal  fins 
somewhat  dusky;  pecttjral  and  ventral  pale;  a  few  small  brownish  specks  on  throat  and  on  breast  in 
front  of  ventrals;  a  very  dark-brown,  almost  black,  oblong  si)ot,  placed  obliquely  on  lower  part  of  side 
above  tenth  anal  ray,  a  narrow  bar  of  same  color  just  in  front  of  it;  this  conspicuous  color-marking 
present  on  left  side  only. 

Known  only  from  the  type  (No.  49535,  U.  S.  N.  M.),  1.5  inches  long,  caught  in  the  tangle  at  Fish 
Hawk  station  6084,  between  Vietjues  and  Culebra  islands,  in  11  fathoms,  and  one  cotype  of  same  size 
taken  in  the  dredge  at  Fish  Hawk  station  6086,  8.5  miles  northeast  from  Isabel  Segunda,  Vieques 
Island,  in  14.75  fathoms,  the  lx)ttom  at  each  station  Ijeing  coral,  sand,  and  shells. 

This  interesting  species  is  related  to  E.  ocalocirris  Jordan,  from  La  Paz,  Lower  California,  from 
which  it  seems  to  differ  chiefly  in  the  longer  maxillary  and  in  the  coloration. 

Named  for  the  U.  S.  Fish  Commission  steamer  Fish  Hawk,  Pandion  being  the  generic  name  of 
the  fish-hawk  or  osprey,  Pandion  carolinenais. 
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Family  LXXIl.  FIERASFERID^.     The  Pearl-fishes. 

Body  elongate,  eompresse*!,  tapering  into  a  long  and  slender  tail;  no  scales;  teeth  cardifonn,  on 
jaws,  vomer,  and  palatines;  canine  teeth  often  present;  no  barbels;  lower  jaw  included;  vent  at  throat; 
gill-membranes  somewhat  united,  free  from  isthmus;  no  pseudobranchiae;  no  pyloric  caeca;  vertical 
tins  very  low,  confluent,  without  spines;  no  ventral  fins;  pectoral  fins  present  or  absent. 

Small  shore-fishes  of  tropical  seas,  often  living  in  shells  of  mollusks,  echinoderms,  etc.,  being 
especially  often  commensal  with  the  pearl  oyster  and  with  the  larger  Holothuria.    Only  one  genus  in 

American  waters.  

OenuB  154.  FIEBASFEB  Gnvier. 

Gill-membranes  little  connected,  leaving  isthmus  bare.  No  distinct  caudal  fin;  pectoral  fins 
developed. 

The  species  of  this  genus  are  not  well  known,  and  their  characters  and  nomenclatures  are  uncertain. 
It  is  not  unlikely  that  the  American  species  are  all  reducible  to  one,  Fierasfer  affinu  or  dubius,  but  our 
scanty  material  will  not  justify  us  in  taking  this  view.  (Jordan  &  Evermann. )  Only  one  species 
known  from  Porto  Rico. 

d7d.  Fierasfer  bermudensis  (Jones).     Pearl- fish. 

Head  8.5  in  length;  eye  4,  longer  than  snout;  mouth  lai^ge,  the  maxillary  reaching  beyond  orbit; 
pectoral  2.5  in  head.  Teeth  small,  acute,  uniserial,  3  in  a  line  on  vomer;  palatine  teeth  small.  Color 
pale-brownish,  a  bluish  streak  crossing  nape  between  opercles,  4  pale  points  on  back.  Vertebne  100. 
A  small  fish  (length  3  to  6  inches)  found  in  shallow  water  on  coral  shores  in  the  West  Indies. 
Two  specimens,  each  about  4  inches  long,  obtained  by  us,  one  at  Mayaguez,  the  other  at  Puerto  Real. 
They  certainly  belong  to  the  species  described  from  Bermuda,  which  may  not  l)e  different  from 
Gunther*8  F.  affinU  or  Putnam*  s  F,  dutnus. 

1 1  Fiercutfcr  affinU  Gftnther,  Cat.,  IV,  881, 1862,  no  locality  given, 
f  Fia-ouifer  dubiiu  Putnam,  Proc.  Boat  Soc.  Nat.  Hist.  1874,  344,  Pearl  Islands. 
Lffrojfia  hermudensU  Jones,  Zoologist,  IX,  1874,  8838,  Bermuda. 
Fiera^er  bermudensis,  Jordan  &  Evermann,  1.  c,  2497, 1898. 

Family  LXXIII.  PLEURONECTIDiE.    The  Flounders. 

Body  strongly  compressed,  oval  or  elliptical  in  outline;  head  unsymmetrical,  cranium  twisted, 
both  eyes  being  on  same  side  of  body,  which  is  horizontal  in  life,  the  eyed  side  being  uppermost  and 
colored,  the  blind  side  lowermost  and  usually  plain.  In  the  very  young  fish  the  bones  of  the  head  are 
symmetrical,  1  eye  on  each  side,  and  the  body  is  vertical  in  the  water.  In  most  species  the  craniunr 
becomes  twisted,  bringing  the  upper  eye  over  with  it.  Eyes  large,  well  separated.  Mouth  small  or 
large,  the  dentition  various,  teeth  always  present;  premaxillaries  protractile;  no  supplemental  maxillary 
bone;  pseudobranchia?  present.  Gills  4,  a  slit  l)ehind  the  fourth;  lower  pharyngeals  separate;  no  air- 
bladder;  preopercle  with  its  margin  usually  distinct,  not  wholly  adnate  or  hidden  by  skin  of  head; 
vent  not  far  behind  head,  viscera  confined  to  anterior  part  of  body.  Scales  various,  rarely  absent, 
usually  small.  Lateral  line  usually  present,  extending  on  caudal  fin,  sometimes  duplicated  or  wanting. 
Dorsal  fin  long,  continuous,  of  soft  rays  only,  beginning  on  head;  anal  similar,  shorter;  caudal  various, 
sometimes  coalescent  with  dorsal  and  anal;  pectorals  inserted  rather- high,  rarely  wanting;  ventrals 
under  pectorals,  usually  of  several  soft  rays,  one  of  them  sometimes  wanting. 

Fishes  mostly  carnivorous,  inhabiting  sandy  bottoms  in  all  seaa,  some  species  ascending  rivers. 
Many  of  them  are  important  food-fishes.     Genera  about  55;  species  nearly  500. 

Subfamilies  of  Pleuronectidve. 

A.  Ventral  fins  symmetrical,  similar  in  position  and  in  form  of  base,  that  of  colored  side  not  extended  along  ridge 

of  abdomen, 
a.  Mouth  nearly  symmetrical,  dentition  nearly  equally  developed  on  both  sides,  gape  usually  but  not  always  wide. 

(Halibut  tribe.) Hippoglossin.e 

aa.  Mouth  unsymmetrical,  jaws  on  eyed  side  with  nearly  straight  outline,  bones  on  blind  side  strongly  curved;  teeth 
chiefly  on  blind  side. 

6.  Eyes  and  color  on  right  side  (with  occasional  exceptions).     (Flounder  tribe.) PLErRONEcriN* 

AA.  Ventral  fins  unsymmetrical,  dissimilar  in  position  and  usually  also  in  form,  that  of  eyed  side  being  extended  along 
ridge  of  abdomen.    Eyes  and  color  on  left  side.    (Turbot  tribe.) PsETTiNiK 
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HIPPOaLOSSINiE.     HaUbut  Tribe. 

Large-moxUhed  flounders  uith  the  ventral  fins  symmelrical. — Mouth  symmetrical,  the  jaws  and  denti- 
tion nearly  equally  develope<l  on  both  sides;  gape  usually  wide,  maxillary  more  than  one-third  length 
of  head.  Lower  pharyngeals  narrow,  usually  with  but  1  or  2  rows  of  sharp  teeth;  teeth  in  jaws  usually 
acute.  Eyes  large;  edge  of  preopercle  free.  Pectoral  and  ventral  fins  well  developed,  the  ventral  fins 
similar  in  position  and  in  form  of  base,  that  of  eyed  side  not  being  attached  along  ridge  of  abdomen. 
Septum  of  gill-cavity  without  foramen. 

The  only  genera  of  Ilippoglosnnsc  having  species  ranging  as  far  south  on  our  Atlantic  coaat  as 
Florida  are  Paralichthys^  AncylopseUa^  Notosemay  and  GaMropsetla.  Though  no  species  of  this  group  is 
known  from  Porto  Rico,  we  give  a  key  to  these  4  genera,  as  some  or  all  of  them  may  be  hereafter  found 
in  Porto  Rican  waters. 

a.  Dorsal  fin  beginning  in  advance  of  eye;  teeth  sharp,  uniscrial  or  smooth. 

b.  Scales  weakly  ciliated;  caudal  fin  with  a  distinct  peduncle;  mouVh  large;  teeth  unequal,  some  of  anterior  canine-like; 

gillrakers  rather  long  and  slender;  no  dorsal  lobe  nor  produced  ventral  rays;  vertebrae  86  to  41 Paralichthys 

bb.  Scales  very  strongly  ctenoid  on  both  sides  of  body;  mouth  smallish,  with  small,  sharp  teeth;  anterior  rays  of  dorsal 
more  or  less  exserted,  thus  forming  a  more  or  less  distinct  lobe;  gill-membranes  considerably  united;  gillrakers 
short  and  broad;  caudal  peduncle  short;  left  ventral  produced;  vertebra  (in  A.  quadroceUaia)  9  +  26  =  35.  Lateral 
line  with  its  tubes  simple,  not  branched. 

c.  Body  broad,  ovate,  depth  more  than  half  length;  dorsal  lobe  and  left  ventral  moderately  produced Ancylopsetta 

cc.  Body  elliptical,  depth  not  more  than  one-half  length;  dorsal  lobe  and  left  ventral  greatly  produced Notosema 

bbb.  Scales  entirely  smooth;  caudal  peduncle  short;  mouth  small;  gillrakers  short  and  thick;  dorsal  with  an  anterior  lobe; 
left  ventral  elongate Q aktbopsetta 

PSETTINJE.     Turbot  Tribe. 

Large-motUhed  floundersj  unth  ventral  fins  unsymmetricaL — Mouth  symmetrical,  the  dentition  nearly 
equally  developed  on  both  sides;  gape  usually  wide  (narrow  in  PlatophrySj  Etropus,  etc. ),  maxillary  com- 
monly more  than  one-third  length  of  head;  lower  pharyngeals  narrow,  each  with  one  or  more  rows  or  a 
narrow  band  of  small,  sharp  teeth;  teeth  in  jaws  acute;  eyes  not  minute;  pectorals  and  ventrals  usually 
well  developed;  edge  of  preopercle  free;  ventral  fins  dissimilar  in  form  or  in  position,  that  of  left  or  eyed 
side  inserted  on  ridge  of  abdomen,  its  base  extended  along  this  ridge,  its  rays  more  or  less  wide  apart; 
caudal  fin  rounded  or  subtruncate;  no  accessory  lateral  line;  anal  spine  usually  weak  or  obsolete;  a 
pelvic  spine  sometimes  developed;  vertebrae  in  moderate  or  small  number,  31  to  45.    Body  sinistral. 

Species  chiefly  tropical  or  subtropical  in  distribution.  Of  the  10  recognized  American  genera  of 
this  subfamily,  4  have  Porto  Rican  representatives.  In  fact,  all  the  species  of  flounders  thus  far  known 
from  Porto  Rico  belong  in  this  group. 

a.  Pectoral  fin  present  on  each  side;  septum  of  gill-cavity  below  gill-arches  without  foramen;  a  deep  emargination 

near  Isthmus;  ventral  fins  free  from  anal. 

b.  Vomer  with  teeth;  lateral  line  with  a  strong  arch  in  front;  teeth  subequal,  in  villiform  bands;  body  broadly  ovate; 

caudal  fin  subsessile;  intcrorbital  area  broad;  scales  small,  cycloid:  gillrakers  long  and  slender;  anterior  dorsal 

rays  produced;  vertebrae  36 Lophopsetta 

66.  Vomer  toothless;  ventral  fins  free  from  anal:  caudal  fin  subsessile. 

c.  Lateral  line  with  a  distinct  arch  in  front;  teeth  small,  uniserial,  or  imperfectly  biserial. 

d.  Intcrorbital  space  more  or  less  broad,  deeply  concave,  at  least  in  males;  form  broad-ovate;  gillrakers  short  and 

thick. 
c.  Scales  small,  ctenoid,  adherent,  75  to  100  or  more;  anterior  rays  of  dorsal  not  elevated:  pectoral  of  left  side  usually 

filamentous  in  male:  vertebne  (in  P.  lunatu^)  9  +  30  =  39 Platophrvs,  155 

dd.  Intcrorbital  space  a  narrow  ridge:  dorsal  not  elevated  in  front. 

/.  Gillrakers  slender;  right  ventral  elongate;  scales  ctenoid Trichopsetta 

cc.  Lateral  line  without  arch  in  front. 
g.  Teeth  in  upper  Jaw  biserial,  in  lower  uniserial,  front  teeth  of  upper  jaw  enlarged;  vertebrae  36  or  36;  gillrakers 

short;  intcrorbital  space  broad  in  male Syacium,  156 

gg.  Teeth  in  each  jaw  uniserial;  intcrorbital  space  very  narrow,  ridges  coalescing  between  eyes. 
A.  Mouth  not  very  small,  maxillary  more  than  one-third  length  of  head. 
i,  Gillrakers  very  short  and  thick,  tubercle-like. 

j.  Scales  cycloid,  small,  and  firm Cyclopsktta 

a.  Gillrakers  slender,  of  moderate  length:  scales  thin,  deciduous,  ciliated;  vertebne  34  to  40 Citharichthys,  157 

hh.  Mouth  very  small,  teeth  subequal,  maxillary  less  than  one-third  length  of  head;  scales  thin;  teeth  uniserial; 

vertebne  9  +  25  -:=  34 Etropus,  15h 

a(u  Pectoral  fin  of  blind  side  wanting:  eyes  very  close  together;  (uiudal  fin  subsessile;  teeth  small,  uniserial;  mouth 
moderate;  lateral  lino  of  eyed  side  arched,  that  of  right  side  nearly  straight:  dorsal  fin  beginning  on  snout,  its 
anterior  rays  not  exserted,  its  rays  all  simple  and  very  numerous;  gillrakers  few  and  feeble;  scales  small; 
body  thin,  very  elongate;  vertebras  (in  M.  acseilicauda)  43;  (deep-sea  flounders) Monolenb 
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Qenui  155.  PLATOPHBTS  Swainson. 

Eyes  and  color  on  left  side.  Body  ovate,  strongly  compressed;  mouth  of  the  large  type,  but  com- 
paratively small;  maxillary  one-third  or  less  length  of  head;  teeth  small,  subequal,  in  one  or  two 
series;  no  teeth  on  vomer  or  palatines.  Interorbital  space  broad  and  concave,  broadest  in  adult  males. 
Gillrakers  moderate.  Dorsal  fin  beginning  in  front  of  eye,  all  its  rays  simple;  ventral  of  colored  side 
on  ridgeof  abdomen;  caudal  convex  l^ehind;  pectoral  of  left  side  with  usually  one  or  more  filamentous 
rays,  longest  in  male.  Scales  very  small,  ctenoid,  adherent;  lateral  line  with  a  strong  arch  in  front. 
Coloration  usually  variegated.  The  sexual  differences  are  greater  than  usual  among  flounders,  and 
the  different  sexes  have  often  been  taken  for  different  species.  As  a  rule,  in  males,  pectoral  fin  on  left 
side  is  much  prolonged,  interorbital  area  is  much  widened  and  very  concave,  and  there  are  some 
tubercles  about  snout  and  lower  eye.  The  young  fishes,  as  is  usually  the  case,  resemble  adult  females. 
Lately,  Dr.  Emery  has  shown  that  the  larval  flounder,  known  as  Pehria  heckdi^  is  in  all  probability 
the  young  of  Pleuronedes  podas.  The  generic  name,  CoccoluSy  based  on  forms  slightly  more  mature 
than  those  called  Peloria^  probably  belongs  here  also.  We  have  seen  no  larval  forms  so  young  as  those 
which  have  been  described  as  Pehria  heckelL  We  have,  however,  examined  small  transparent  flounders, 
one  with  eyes  quite  symmetrical,  taken  in  the  Gulf  Stream,  and  another  with  eyes  on  left  side,  taken 
at  Key  West.  Both  these  may  be  larvae  of  Platophrys  oceUatus,  The  figures  published  by  Emery 
seem  to  make  it  almost  certain  that  the  corresponding  European  forms  belong  to  P.  podas,  although 
some  doubt  as  to  this  is  expressed  by  Facciol^. 

The  species  of  Platophrys  are  widely  distributed  through  warm  seas^  no  tropical  waters  being 
wholly  without  them;  all  are  extremely  closely  related  and  are  distinguished  with  difficulty.  On  the 
other  hand,  variations  due  to  differences  of  age  and  sex  are  greater  than  in  any  other  of  our  genera. 

Jordan  &  Evermann  recognize  7  American  species  belonging  to  this  genus.  One  of  these  (P. 
maadifer)  is  shown  by  our  specimens  to  represent  one  of  the  younger  stages  of  P.  lunaiusy  and  another 
(P.  eUipticus)  is  a  stage  of  the  same  species.  Besides  P.  lunaius,  the  only  other  species  known  to  occur 
in  Porto  Rico  is  P.  oceUalus. 

a.  Ana]  rays,  at  least  anteriorly,  each  with  a  spinule  at  baae  (these  formed  by  a  slight  widening  of  tip  of  interhsmal 
spines,  each  being  covered  by  a  little  rough  scale);  front  of  dorsal  with  similar  projections. 

6.  Color  brown,  with  pale  rounded  spots;  fins  dotted  with  brown;  a  faint  dark  spot  at  first  one-third  of  lateral  line; 

snout  with  homy  points:  mouth  small,  maxillary  reaching  front  of  eye tpinonis 

aei.  Anal  rays  without  spinules  at  their  base. 

c  Anterior  profile  of  head  convex  before  interorbital  area,  the  very  short  snout  scarcely  forming  a  reentrant  angle  at 
Its  base;  form  elliptic-ovate,  outlines  more  regular  than  in  P.  lunatus. 

d.  Dorsal  rays  85  to  95. 

e.  Scales  not  very  small,  about  75  pores  in  lateral  line;  no  blue  markings,  at  least  in  young. 

/.  Month  smaller,  maxillary  3.33  in  head.  Color  light-grayish,  tinged  with  reddish,  with  small  round  spots  of  darker 
giay.and  with  lighter  rings  inclosing  spaces  of  ground-color occflafti«, 274 

ce.  Anterior  profile  of  head  strongly  concave  before  interorbital  area,  the  projecting  snout  leaving  a  marked  reentrant 
angle  above  it. 

g.  Mouth  not  very  small;  maxillary  3  in  head.  Color  dark-olive,  with  many  rings,  curved  spots,  and  small  round  dots 
of  sky-blue  edged  with  darker  on  body,  these  largest  near  middle  of  sides,  where  some  are  as  large  as  eye;  8 
obscure  dark  blotches  on  straight  part  of  lateral  line lunaius^^b 

274.  Platophrys  ocellatus  (Agassiz) . 

Head  4;  depth  1^5;  eye  (lower)  3.4;  snout  5;  maxillary  3.33;  D.  80;  A.  60;  scales  75  (pores); 
vertebra  37.  Body  ovate,  deep  anteriorly,  profile  descending  steeply,  snout  conspicuously  projecting. 
Mouth  very  small  and  oblique,  maxillary  reaching  vertical  from  the  front  of  lower  eye,  3.33  in  head; 
tip  of  lower  jaw  entering  profile.  Teeth  fine,  conical,  in  two  series  in  upper  jaw,  one  in  lower,  those  of 
the  outer  row  in  upper  jaw  larger  and  more  widely  separated  than  those  of  inner  series.  Snout  very 
short,  equaling  interorbital  width.  Interorbital  space  narrow,  deeply  concave,  closely  scaled.  Eyes 
iaige,  lower  in  advance  of  upper;  gillrakers  obsolete,  7  rudiments  on  horizontal  branch  of  anterior 
arch.  Scales  moderate,  not  extending  on  fins,  those  of  colored  side  ctenoid,  on  blind  side  smooth;  arch 
of  lateral  line  short  and  high.  Dorsal  fin  b^inning  opposite  anterior  nostril,  rays  nearly  uniform  in 
length,  longest  about  one-half  head;  pectoral  of  colored  side  4.75  in  length;  ventral  of  colored  side 
beginning  under  middle  of  lower  eye,  with  6  rays;  right  ventral  with  5  rays. 

F.  C.  B.  1900—21 
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Ck)lor  in  life:  Light-grayish,  with  reddish  tinge,  covered  with  small  round  spots  of  darker  gray  and 
with  lighter  rings  inclosing  simces  of  ground-color;  vertical  fins  similarly  colored,  with  a  small  black 
spot  near  base  of  each  ninth  or  tenth  my;  3  black  spots  on  median  line  of  body — one  on  straightest 
portion  of  lateral  line  just  l)ehind  arch,  another  alx)ut  midway  Ixjtween  it,  and  a  third  much  smaller 
one  at  caudal  end  of  body  or  base  of  caudal  peduncle;  some  other  small  l)lac^k  spots  scattered  over 
colored  side.  Eight  specimens  from  Porto  Ritro  present  some  variation  of  color;  spots  on  fins  not 
always  as  in  a})ove  description,  but  the  general  color-pattern  is  about  the  same,  varying  mainly  in  the 
darkness  or  lightness  of  the  shades. 


:/vr^/-v.'vj^,^ 


Fig.  lQb.—Plalo])hry8  octUatue. 
The  following  shows  the  variation  in  some  essential  measurements  of  4  of  the  largest  specimeus; 


TntA\       Le"Rth 

Head  in 
body. 

Depth  in 
body. 

Kyc  in 
head. 

Snout  in 
head. 

Maxillary 
in  head. 

Number 

of  dorsal 

rays. 

Number 

of  anal 

rays. 

Number 

of 
pores. 

mm. 
73 
71 
60 
46 

mm. 
63 
62 
42 
40 

3.7 
4.13 
3.8 
4 

1.65 
1.8 
1.7 

1.8 

3.4 

3 

3.14 

4.85 
3.76 
3.18 

3.4 

3.33 

3.38 

80 
80 
80 
80 

67 
60 
59 
60 

75 
73 
75 
75 

Found  in  the  western  Atlantic  from  Long  Island  to  Rio  Janeiro,  on  sandy  shores.  Recorded  from 
several  Florida  localities  and  recorded  by  Poey  under  other  names  from  Cuba.  The  present  collei^tion 
contains  specimens  from  San  Antonio  Bridge,  San  Juan,  Culebra,  and  Boqueron;  Mr.  Gray *s  collection 
has  one  from  San  Geronimo. 

Rhmnlnus  ocellatm  Aga«siz,  in  Spix,  Pise.  Bnusil.,  85,  pi.  46,  1829,  Brazil. 
Jihombus  bahianm  Castlenau,  Anim.  Nouv.  et  Rares  Am<5r.  du  Sud,1856,  Bahia. 
Platophrys  nebiUaria  Jordan  &  Gilbert,  Proc.  U.  S.  N.  M.  188-1,  31,  143,  Key  West. 
PUUapkryu  oceUatus,  Jordan  &  Evermann,  1.  c.,  2663, 1898. 

376.  Platophrys  liinatus  (Linnaeus). 

Head  3.8;  depth  about  2;  eye  (lower)  6.25;  interorbital  space  3.12;  snout  (from  lower  eye)  3.6; 
maxillary  3.12;  pectoral  1.22;  D.  92;  A.  74;  scales  (pores)  92.  Body  elliptical-ovate,  strongly  com- 
pressed; anterior  profile  concave,  snout  projecting,  leaving  a  reentrant  angle  above  it;  mouth  moderate, 
maxillary  reaching  to  middle  of  pupil  of  lower  eye;  jaws  subequal,  lower  with  a  well-developed  knob 
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at  symphysis;  teeth  small,  in  an  irr^ular  double  series  in  each  jaw;  anterior  end  of  maxillary  with 
large  blunt  spine  pointing  somewhat  outward  and  forward;  interorbital  very  wide  and  deeply  concave; 
orbital  rim,  below  on  upper  orbit,  above  on  lower,  broken  up  into  blunt  papillae;  eye  with  moderate 
cirri  near  upper  margin  of  iris  on  eye  membrane  or  cover.  Gillrakers  short  and  thick,  9  developed 
on  lowei*  part  of  arch,  none  on  upper.  Anterior  part  of  interorbital,  snout,  maxillary,  and  mandible 
naked;  scales  of  eyed  side  ctenoid,  those  of  blind  side  smooth;  arch  of  lateral  line  short  and  high,  its 
base  contained  5.5  in  the  straight  portion.  Dorsal  fin  beginning  above  the  anterior  nostril;  ventral  of 
colored  side  beginning  under  middle  of  lower  eye,  with  6  rays;  left  ventral  inserted  farther  back,  also 
of  6  rays. 

Color  in  spirits:  Ground-color  of  eyed  side  gray,  thickly  dotted  with  light-brown,  giving  it  a 
brownish  tint;  speckled  with  dark-brown,  numerous  complete,  broken,  and  incomplete  rings  of  light- 
blue,  edged  outside  with  dark-brown  or  olive,  surrounding  areas  of  ground-color;  diameter  of  longest 
ring  about  10  mm.,  some  of  the  rings  with  irregular  or  scalloped  outline  indicating  coalescing  spots; 
base  of  tail  and  head  with  blue  spots  and  crescents;  vertical  fins  and  caudal  with  light-blue  spots 
(becoming  white  in  time) ;  vertical  fins  brownish  with  black  spots  at  intervals  along  the  base;  pectoral 
barred  with  black.  A  black  blotch  on  lateral  line  at  junction  of  straight  portion  and  arch,  another 
about  nudway  the  straight  portion,  and  another  at  base  of  caudal  peduncle. 

The  specimen  upon  which  this  description  is  based  (taken  from  a  specimen  213  mm.  total  length, 
from  Culebra  Island)  differs  somewhat  from  current  descriptions  chiefly  in  lacking  the  smaller  spine 
on  upi)er  edge  of  maxillary  behind  larger  one  on  snout;  in  the  filamentous  ray  of  pectoral;  in  having 
6  rays  in  right  ventral;  presence  of  ocular  cirri;  and  in  having  ctenoid  scales  on  colored  side.  Notwith- 
standing these  apparent  differences,  there  can  be  no  doubt  regarding  the  identification.  The  pectoral 
is  slightly  filamentous,  indicating  the  possibility  of  individuals,  perhaps  the  other  sex,  having  the  long 
filament  as  found  in  other  flat-fishes.  The  so-called  ** spine"  on  the  snout  is  really  a  tubercle  in  the 
above-described  specimen,  and  doubtless  is  more  or  less  an  age  or  sex  character,  if  not  both,  and 
perhaps  a  more  or  less  individual  variation.  As  shown  by  other  specimens,  the  scales  are  not  always 
so  strongly  ctenoid,  and  they  are  not  uniformly  so  in  this  one.  The  coloration  is  plainly  that  of  P. 
lutuUus.  A  series  of  fishes  of  this  genus  shows  all  grades  of  coloration  and  other  variations  which 
enable  us  to  include  in  P.  lunatus  at  least  one  other  species  formerly  considered  distinct,  and  very 
probably  two.  Plalophrys  maculifer  represents  a  younger  individual  of  P.  lunalus  in  which  the  sup- 
posed differential  marks  are  not  so  well  developed.  Jordan  &  Evermann,  in  Bulletin  47,  U.  S.  N.  M., 
state  that  they  have  never  seen  any  young  examples  certainly  referable  to  P.  lunatus,  and  until  its 
development  is  traced  some  of  the  species  known  from  small  examples  only  must  be  doubtful.  This 
also  leads  us  to  believe  that  the  present  conclusions  are  correct. 

The  following  notes  will  serve  to  show  something  of  the  color  variations: 

1.  A  specimen,  215  mm.  long,  from  Aguadilla  has  the  black  blotches  along  side  more  diffuse  and 
larger,  the  first  being  under  end  of  pectoral  below  lateral  line;  cirri  are  present  on  both  eyes. 

2.  A  specimen  from  San  Antonio  Bridge,  131  mm.  long,  agrees  perfectly  with  descriptions  of  P, 
maaUifer  (Poey)  in  coloration,  and  very  closely  in  other  respects.  Head  3.33;  depth  about  1.8;  eye 
(lower)  5.8;  maxillary  3.3;  snout  4.12;  D.  90;  A.  70;  scales  86.  Mouth  small,  oblique,  the  maxillary 
3.4  in  head;  eye  with  cirri;  no  filamentous  pectoral  ray;  arch  of  lateral  line  short  and  high.  Color, 
reddish-gray,  body  covered  with  circles  of  round  sky-blue  spots,  which  are  not  confluent  and  not 
edged  with  darker  color;  besides  these  very  few  detached  spots  or  other  blue  markings;  head  with 
similar  blue  spots,  but  no  rings;  area  inclosed  in  blue  rings  not  different  from  ground-color;  caudal 
with  blue  spots,  other  fins  with  none;  dorsal  and  anal  mottled  with  black  blotches  each  covering  the 
bases  of  about  3  rays,  with  about  7  rays  intervening  between  the  blotches;  a  large,  diffuse,  dusky  spot 
at  front  of  straight  part  of  lateral  line;  one  better  defined  with  lighter  area  on  it  anteriorly  on  middle 
of  lateral  line;  a  faint  one  under  last  part  of  vertical  fins  not  far  in  front  of  caudal  peduncle;  pectoral 
grayish,  with  narrow  dark  bars. 

3.  A  specimen  97  mm.  long  from  Playa  de  Ponce  may  be  described  as  follows:  Head  3.5;  depth 
about  1.7;  eye  about  4.33;  snout  4;  maxillary  3;  D.  85;  A.  73;  pores  90;  ocular  cirri  present.  Color, 
gray,  clouded  with  smoky-brown  and  some  still  more  dusky  mottlings;  numerous  small  blue  spots 
arranged  in  more  or  less  complete  rings  and  singly,  some  of  the  rings  with  a  small  whiter  spot  in  center; 
large  black  blotch  just  behind  arch  of  lateral  line,  one  midway  of  straight  portion,  and  another  small 
faint  one  over  last  part  of  anal  fin;  first  blotch  has  4  gray  areas  in  it,  second  has  one  large  crescentic 
gray  area,  which  is  spotted  or  dotted  with  black;  a  fainter,  lighter  margin  around  front  of  point  of  the 
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most  intense  part  of  blotch,  giving  it  an  ocellated  effect    Small  ocelli,  similar  in  character,  scattered 
over  body;  fins  all  spotted  and" marked  with  black. 

4.  A  specimen,  109  mm.  total  Ien>rth,  presents  similar  color  pattern  to  the  preceding,  but  of  lighter 
shade.  Head  3.8;  depth  1.8;  eye  4.16;  snout  3.8;  maxillary  2.7;  D.  91;  A.  70;  scales  (pores)  90;  cirri 
present  on  eye  membranes. 

5.  A  specimen,  42  mm.  long,  possesses  about  the  same  general  color  arrangement  as  larger  speci- 
mens, but  lacks  the  blue  spots.     Head  3.33;  depth  1.8;  D.  94;  A.  72;  pores  87.     Ocular  cirri  large. 

6.  Another  young  individual  from  Ponce,  45  mm.  in  total  length,  is  very  brightly  and  distinctly 
marked  in  the  same  general  way  as  the  others  mentioned,  but  lacks  the  blue  spots.  Ocular  cirri  lai^ge. 
Head  3.33;  depth  1.33;  D.  94;  A.  69;  pores  82. 

7.  A  young  example  from  San  Antonio  Bridge,  50  mm.  long,  presents  the  same  general  appearance 
an  the  other  young  ones,  but  has  longer  ocular  cirri.  Head  3.5;  depth  1.75;  eye  4.8;  snout  4;  maxillary  3; 
IKHitoral  1.5;  D.  96;  A.  73;  pores  83. 

Life  color:  Pale-sandy,  with  numerous  small  ocellated  brown  spots  with  pale  centers;  a  large  black 
l)lotch  on  lateral  line  at  posterior  third  of  body;  fins  with  numerous  small  white  spots  and  a  few  larger 
irregular  brown  ones. 

An  inhabitant  of  the  West  Indies,  north  to  Florida;  common;  recorded  from  Havana,  Cienfaegos, 
Jamaica,  Bahamas,  Sombrero,  St.  Thomas,  and  from  Green  Turtle  Key.  Specimens  at  hand  from 
Culebra,  Aguadilla,  San  Antonio  Bridge,  San  Juan,  and  Ponce,  Porto  Rico. 

Solea  lunata  d puncicUa  (the  Sole).  Catesby,  Nat.  Hist.  Carolina,  tab.  27, 1726,  Bahamas. 
Pkuronectes  lunaitu  Linnseus,  Syst.  Nat.,  ed.  X,  269, 1758,  Bahamas;  based  on  Catesby. 
PieuToiiectes  argus  Bloch.  Ichth.,  tab.  48, 1783,  Martinique;  after  Plumier. 
fPleuroiiectes  surinamensU  Bloch  <Sc  Schneider,  Syst.  Ichth.,  156,  1801,  Surinam. 
Picunmectes  mactdijerua  Poey,  Memorias,  II,  316, 1860,  Cienfuegos,  Cuba. 
Pleuroncctes  eUiptictts  Poey,  Memorias,  II,  315, 1860,  Cuba. 
Plaiophrys  lunatus,  Jordan  &  Evermami,  1.  c,  2665, 1898. 
Ptaiophrye  mactUiJer,  Jordan  <&  Evermann,  1.  c,  2664, 1898. 
Plaiophrys  ellipliciu,  Jordan  &  Evermann,  1.  c,  2666, 1898. 

Oeniu  166.  STACIUII  Ramani. 

Body  elliptic-ovate,  much  compressed;  interorbital  space  broad  in  males  and  more  or  less  concave, 
narrowe<l  in  female;  mouth  moderate,  gape  curved;  teeth  in  upper  jaw  biserial,  in  lower  uniserial; 
front  teeth  of  upi)er  jaw  enlarged;  vomer  toothless:  scales  rather  large,  ciliate;  lateral  line  without 
arch  in  front;  pectoral  fins  present  on  both  sides;  septum  ^t  gill-cavity  below  gill-arches  without 
foramen;  a  deep  emargination  near  isthmus;  gillrakers  short  and  thick;  dorsal  low,  its  anterior  rays 
not  elevate<l;  pectorals  both  present;  caudal  subsessile;  no  anal  spine;  pectorals  produced  in  males; 
ventral  fins  short,  that  of  colored  side  on  ridge  of  abdomen. 

This  genus  contains  a  considerable  number  of  species,  mostly  American  and  African,  which  form 
a  transition  from  Plaiophrys  to  Cliharichthys.  They  fall  readily  into  2  groups  distinguished  by  width 
of  interorbital  space.  As  this  width  is  dependent  on  age,  and  as  it  is  subject  to  various  intergradations, 
the  group  Arainaca  founded  on  it  can  not  be  admitted  as  a  distinct  genus. 

a.  Snout  and  orbits  without  spines  or  spinous  processes. 

b.  Scales  rather  large,  50  to  57  in  lateral  line:  interorbital  space  broad.    Color,  nearly  plain  brown,  with  darker  dots 

or  mottlings,  no  ring-like  spots  or  ocelli;  fins  mottled;  left  pectoral  barred;  blind  side  sometimes  wholly  or 

partly  dusky,  especially  in  northern  specimens paettUum 

bb.  Scales  rather  small,  58  to  70  in  lateral  line nUcrurum^  276 

276.  Syacium  micrurum  Ranzani. 

Head  3.8  in  length;  depth  2.4;  D.  87  to  92;  A.  54  to  68;  scales  65  to  70  (pores);  eye  4  in  head; 
maxillary  2.5  to  3.  Form  regularly  elliptical,  profile  evenly  convex  to  end  of  snout;  eyes  lai^,  nearly 
even  in  front,  male  with  interorbital  space  deeply  concave,  its  width  two-thirds  vertical  depth  of  eye 
(or  more  in  Brazilian  specimens) ;  female  with  interorbital  area  much  narrower,  with  a  more  or  lees 
perfect  median  groove,  its  width  about  equal  to  depth  of  pupil;  mouth  small,  maxillary  reaching  to 
below  Tiiiddle  of  eye;  teeth  small,  slender,  in  2  rows  above,  in  1  row  below,  outer  series  in  upper  jaw 
somewhat  enlarged,  but  hardly  canine-like;  gillrakers  very  short  and  thick,  about  1  -|-  7  in  number; 
scales  small,  firm,  moderately  ctenoid;  pectoral  1.33  in  head  in  female,  reaching  nearly  to  baae  of  caudal 
in  male;  vertebrae  9  +  24  =  33. 
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Color,  dark-brown,  with  many  rings  and  spots  of  light-gray  and  blackish,  some  of  the  dark  rings 
with  a  black  central  spot;  a  diffuse  dusky  blotch  on  lateral  line  above  pectoral  and  one  near  base  of 
caudal  peduncle;  fins  with  numerous  inky  spote  and  dark  markings;  blind  side  pale. 

Fifteen  specimens  from  Mayaguez  appear  to  differ  somewhat  in  general  appearance  from  other 
specimens  which  can  be  referred  to  this  species,  but  measurements  and  comparison  reveal  no  really 
tangible  constant  differences.  The  largest,  163  millimeters  long,  presents  the  following  charac- 
ters: Head  3.9;  depth  1.33;  eye  4.5;  snout  4.8;  maxillary  2.4;  interorbital  8;  pectoral  1.3;  D.  88;  A.  68; 
scales  59  (68).  Color,  plain-brown,  with  a  few  faint  or  obscure  grayish  ocelli  and  darker  spotn;  a  faint 
brown  blotch  under  end  of  pectoral,  1  on  middle  of  straight  line  and  1  near  base  of  caudal  pedimcle. 
All  fins  with  iightr-brown  crossbars. 

For  comparison  measurements  of  an  undoubted  S,  micrurum  of  similar  size  are  given:  Head  3.75; 
depth  2.4;  eye  5.33;  snout  4.8;  maxillary  2.6;  interorbital  16;  pectoral  1.4;  D.  88;  A.  70;  scales  59  (65). 

West  Indian  fauna,  Key  West  to  Rio  Janeiro,  Cuba,  Haiti,  Jamaica,  and  Bahia,  rather  common; 
the  Porto  Rican  examples  are  from  Mayaguez,  Ponce,  Hucares,  Aguadilla,  Culebra,  Boqueron,  Palo 
Seco,  and  stations  6059  and  6061. 

SyaHum  mi4Turum  Ranzani,  Nov.  Spec.  Pise.  Diss.,  See.,  20,  pi.  5, 1840,  Brazil;  Jordan  &  Evermann,  1.  e.,  2G72, 1898. 
mppoglo8Su$  oceUalm  Poey,  Memorias,  II,  314, 1860,  Cuba. 
Hemirhombus  aranuica  Oiinther,  Cat.,  lY,  42, 1862,  Cuba  and  Jamaica. 
CUharichihy»  sfthalion  Jordan,  Proc.  U.  S.  N.  M.  1886,  52,  Havana. 

Genus  157.  CITHASICHTHT8  Bleeker.     WhifTs. 

Eyes  and  color  on  left  side.  Body  oblong;  mouth  of  the  large  type,  but  comparatively  small, 
with  1  series  of  small,  sharp  teeth  in  each  jaw;  no  teeth  on  vomer  or  palatines.  Gillrakers  moderate, 
slender.  Dorsal  fin  beginning  just  in  front  of  eye;  all  tin  rays  simple;  ventrals  of  colored  side  on  ridge 
of  abdomen;  no  anal  spine;  caudal  fin  convex  or  double  truncate  behind,  none  of  the  fins  produced. 
Scales  thin,  deciduous,  slightly  ctenoid.  Lateral  line  nearly  straight,  simple.  Lower  pharyngeals 
separate,  each  with  a  single  row  of  teeth.    Vertebrae  30  to  40. 

This  genus  includes  small  flounders  of  weak  organization,  especially  characteristic  of  sandy 
shores  of  tropical  America.  The  sub-genus  Orthopselta  includes  species  of  more  northern  range  and 
somewhat  different  form,  and  especially  noteworthy  as  having  an  increased  number  of  vertebrae.  The 
two  groups  intergrade  so  perfectly  that  no  sharp  line  of  division  can  be  drawn  between  them. 

The  genus  Citharichthys  contains  13  American  species,  7  of  which  are  Atlantic.  Only  3  of  these 
are  known  to  occur  in  Porto  Rico. 

a.  Vertebrse  33  to  36;  interorbital  ridge  low  and  narrow,  head  closely  compressed. 

b.  Bye  large,  8  to  4.5  in  head. 

c.  Head  large,  8  to  3.33  in  length. 

d.  Interorbital  space  very  narrow,  5  in  eye;  snout  with  a  spine;  pectoral  of  eyed  side  elongate,  one-third  longer  than 

head:  maxillary  2.25  in  head.    D.  91;  A.  73;  scales  48 dinoceros 

cc.  Head  smaller,  about  4  in  length. 

e.  Body  comparatively  elongate,  depth  about  2.6  in  length;  month  very  small;  maxillary  3.5  in  head;  dorsal  rays  83; 

anal  67;  scales  40;  eye  4  In  head arctifrotis 

ee.  Body  comparatively  broad,  depth  about  half  the  length;  mouth  larger. 

/.  Snout  with  a  strong,  sharp  spine  on  eyed  side,  above  upper  lip;  eye  large,  2.3  to  3  in  head;  greatest  depth  of  body 

over  pectorals;  interorbital  spcice  with  a  wide  ridge,  about  half  diameter  of  eye unicomU,  Ttl 

ff.  Snout  without  distinct  spine;  eye  moderate,  3.5  to  4.5  in  head;  greatest  depth  of  body  under  middle  of  dorsal; 

Interorbital  space  a  narrow,  scaly  ridge  with  a  slight  median  groove;  maxillary  2.33  In  head;  teeth  small,  those 

In  front  slightly  enlarged;  body  not  very  thin;  gillrakers  moderate,  6+13. 

g.  Dorsal  rays  68;  anal  52;  scales  smaller,  lateral  line  with  about  53  pores;  side  with  whitish  blotches uhleri 

gg.  Dorsal  rays  80;  anal  56;  scales  large,  41  in  lateral  line;  side  and  flns  with  dark  blotches maerop* 

66.  Eye  quite  small,  5  to  8  in  head;  snout  short,  forming  an  angle  with  profile;  mouth  moderate,  oblique,  maxillary 

2.5  to  2.66  in  head;  teeth  small,  anterior  somewhat  enlarged;  dorsal  about  80;  anal  60;  body  and  fins  speckled. 
h.  Scales  not  very  large,  45  to  51  in  lateral  line;  gillrakers  long  and  slender,  longer  than  pupil. 

i.  Eye  small,  about  8  In  head apUopterus,  278 

U.  Eye  larger,  about  6  in  head arenaceus,  279 

277.  Citharichthys  miicomis  Goode. 

•  Head  4.5;  depth  2.33;  eye  2.33;  snout  4;  maxillary  2.33;  pectoral  1.55;  D.  77;  A.  60;  scales  42. 
Body  ovoidal,  not  particularly  deep,  but  strongly  compressed;  head  broad  across  front;  mouth  mod- 
orate;  no  spLiee,  but  a  knob  at  symphysis  of  lower  jaw;  eye  large;  interorbital  a  narrow  ridge  dividing 
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anteriorly,  becoming  front  rim  of  orbit,  concave  in  front  of  eyes;  pectoral  short;  longest  rays  of 
vertical  fms  moderate;  scales  large,  deciduous. 

Color,  somewhat  mottled  light-brown. 

This  description  is  from  a  single  specimen  taken  by  the  Fish  Hawk  at  station  6063,  in  Mayagiiez 
Harbor.  Total  length  57  mm.,  the  only  specimen  of  this  species  taken.  After  comparison  with  a 
large  number  of  specimens  in  the  U.  8.  National  Museum,  we  have  decided  that  the  present  specimen 
is  a  female,  the  lack  of  spines  on  head  being  coincident  with  a  narrow  interorbital.  Our  example 
corresponds  exactly  with  many  females  of  similar  size  in  the  National  Museum  collection.  The  wide 
interorbital  in  other  species  has  been  found  associated  constantly  with  the  male  when  any  difference 
of  this  kind  existed.  For  comparison,  and  lx»cause  the  homed  fish  may  be  met  with,  a  description  of 
an  individual,  presumably  a  male,  taken  in  deep  water  in  the  Gulf  Stream,  is  here  given:  Total  length 
77  mm.;  head  3.5;  depth  2.25;  eye  3;  interorbital  6;  snout  4.5;  maxillary  2.25;  pectoral  2.15;  D.  74; 
A.  60;  scales  45.  Head  broad,  wider  across  front  of  eyes  than  in  female;  muzzle  less  sharp;  inter- 
orbital wide  anteriorly,  narrowing  behind,  concave,  a  ridge  extending  across  from  back  part  of  upper 
orbit  to  side  of  anterior  orbit  in  front  (in  the  female  this  makes  the  ridge  between  the  eyes);  a  sharp 
slender  spine  projecting  forward  from  edge  of  upper  part  of  the  snout;  2  smaller  ones  from  j>oint  of 
upper  orbit;  small  one  from  side  of  snout  near  tip  extending  somewhat  to  one  side;  2  from  front  of 
orbital  rim  or  lower  eye;  knob  at  symphysis  of  lower  jaw;  head,  as  in  the  female,  everywhere  scaled. 
Fins  evidently  once  had  brown  blotches. 

Formerly  collected  in  deep  water  of  Gulf  Stream  off  southeast  coast  of  New  England;  off  Sand 
Key,  Florida,  in  44  fathoms;  and  in  the  Gulf  of  Mexico  southward  of  Cape  San  Bias,  in  60,  111,  and 
142  fathoms. 

CUharichthy 8  unicorn ut  (Joode,  Proo.TT. S.N. M.  1880, 342, Gulf  Stream  Ronthcast  of  New  England;  Jordan  &  Evermann, 
I.e.,  2683, 1898. 

278.  Citharichthys  spilopterus  Gunther. 

Head  about  3.75;  depth  about  2.25;  eye  7.8;  snout  5.8;  maxillary  2.5;  pectoral  2;  D.  82;  A.  61; 
scales  (pores)  48.  Body  moderately  elongate,  much  compressed;  snout  short,  forming  an  angle  with 
profile;  jaws  strongly  curve<i,  upper  somewhat  hooked  over  lower;  lower  jaw  slightly  included;  maxil- 
lary reaching  to  posterior  margin  of  lower  orbit;  teeth  small,  in  a  single  row,  anterior  a  little  enlarge<l; 
interorbital  area  a  low,  narrow  ridge,  which  is  divided  anteriorly;  gillrakers  short  and  rather  slender; 
scales  finely  ctenoid  on  colore<l  side;  origin  of  dorsal  above  anterior  edge  of  upper  eye,  slightly  on  blind 
side;  origin  of  anal  slightly  behind  base  of  pectoral. 

Color,  light-brown  mottled  somewhat  with  darker;  indistinct  blotch  on  lateral  line  under  tip  of 
pectoral,  one  about  middle  of  straight  portion,  and  one  at  base  of  caudal;  vertical  fins  with  narrow 
elongate  spots  on  rays  vertically  arranged,  sometimes  in  pairs  at  more  or  less  r^ular  intervals. 

Description  taken  from  specimen,  148  mm.  total  length,  from  Mayaguez.  Everywhere  abundant 
on  sandy  shores  of  the  warmer  parts  of  western  Atlantic,  in  shallow  water;  specimens  recorded  from 
South  Carolina,  Florida,  Cuba,  and  Brazil.  The  Porto  Rican  collection  contains  numerous  individuals 
from  Mayaguez,  Aguadilla,  San  Antonio  Bridge,  San  Juan,  Playa  de  Ponce,  Palo  Seco,  Vieques,  Caballo 
Blanco  Reef,  Puerto  Real,  Boqueron,  and  Fajardo. 

Citharichthys  spiloptcrwi  (liinther,  Cat.,  IV,  421,  1862,  New  Orleans,  Santo  Domingo,  and  Jamaica;  Jordan  &  Evermann 

1.  c.,  2685,  1898. 
Citharichthys  cayanncmis  Blceker,  Comptes  Rendus  Acad.  Sci.  Amsterdam,  XIII,  1862.  6,  Cayenne:  name  only. 
OUharichlhys  guatemaUmsis  Bleekcr,  Neder.  Tydschr.  Dierk.,1864,  73,  Guatemala. 

279.  Citharichthys  arenaceus  Evermann  &  Marsh,  new  species. 

Head  3.8;  depth  nearly  2;  eye  6;  snout  5;  maxillary  2.2;  pectoral  1.8;  D.  74;  A.  54;  pores  51. 
Body  elliptical,  rather  deep;  head  deep;  mouth  large;  snout  not  very  prominent,  making  but  a  slight 
notch  in  front  of  upper  eye;  interorbital  narrow,  concave;  eyes  small,  not  close  together;  lateral  line 
not  arched,  but  from  upper  end  of  gill-opening  directed  slightly  downward  to  about  in  a  line  with  tip 
of  i>ectoral,  whence  it  extends  directly  backward  to  caudal  fin;  scales  of  colored  side  (left)  finely 
ctenoid,  with  accessory  scales  along  region  of  lateral  line;  rays  of  vertical  fins  and  caudal  with  small 
scales,  as  is  usual  in  flat-fishee;  ventrals  with  6  rays  each. 
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CJolor  light-gray,  thickly  spottetl  with  olive,  giving  it  a  granitic  appearance,  the  rays  of  all  the 
fins  with  narrow  alternating  olive  and  gray  crossliars;  Home  rays  of  vertical  fins  with  short  oblong 
spots  extending  in  the  direction  of  the  ray;  blind  side  pale. 

A  small-eyed  Cilharichthys,  in  this  respect  related  to  C.  fqnloptenut^  but,  except  in  small  examples, 
bearing  scarcely  any  other  resemblance  to  that  species.  It  differs  from  (\  spilopterus  mainly  in  the 
general  heavier  appearance,  l)eing  everywhere  broader  and  thicker,  and  in  ite  color.  There  are  two 
unnamed  specimens  in  the  National  Museum  from  Santo  Domingo  referable  to  this  species,  otherwise 
known  only  from  Porto  Rico.  This  description  is  from  a  specimen,  162  mm.  in  total  length  (type 
No.  49526,  U.  S.  N.  M.),  1  of  10  specimens  from  Mayaguez. 


The  following  table  of  relative  measurements  of  these  specimens  is  given  for  comparison: 
Comparative  meamiremenUi  of  10  colype^  of  CiiharirJUhys  arenareroi. 


No. 

Total 
leii^h. 

102* 

Length 

to  biUK*  of 

ciiudal. 

141 

Hond. 

Depth. 

Eye. 

Snout. 

Maxil- 
lar>'. 

Pecto- 
ral. 

Dorsal. 

Anal. 

Pores. 

1 

3.8 

2 

6.17 

5.3 

2.33 

1.5 

74 

54 

50 

2 

130 

110 

3.75 

2 

5.8 

4.8 

2.41 

2.07 

08 

50 

M 

3 

114 

100 

3.M 

2.8 

5.2 

4.33 

2.6 

1.86 

69 

61 

45 

4 

94 

81 

4.05 

2.14 

5 

5 

2.5 

2 

70 

50 

48 

5 

95 

82 

3.8<i 

2.1 

6.25 

4.66 

2.3:} 

2.1 

70 

53 

48 

6 

95 

81 

3.8C 

2.011 

5. '25 

5.25 

2.02 

2.1 

75 

48 

50 

7 

88 

76 

4 

2.17 

4.75 

4.75 

2.7 

1.9 

74 

54 

50 

8 

84 

73 

3.W 

2.14 

5.3 

5.3 

2.5 

2.  m 

75 

5:} 

49 

9 

77 

(i5 

3.8 

2. 17 

4.8(> 

4. 8(5 

2.43 

2.12 

72 

51 

48 

10 

59 

49 

3.8 

2.33 

4.3;^ 

4.33 

2.6 

1.80 

72 

51 

48 

♦The  type. 
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One  other  specimen  was  collected  January  19  at  Mayaguez,  2  at  Agiiadilla  January  18,  and  1  at 
San  Juan  January  14.     The  two  from  Aguadilla  may  he  described  as  follows: 


Meamiremente. 


Total  length 

Leneth  to  base  of  cuudal 

Head  (about) 

Depth  (about) 

Eye  (about) 

Snout  (about) 

Maxillary 

Pectoral 

Dorsal 

Anal 

Pores 


No.  1. 

No.  2. 

125 

123 

115 

116 

4 

4.14 

2.16 

2.33 

5.8 

6. -22 

5.25 

5.9 

2.63 

2.M 

2.25 

2.17 

73 

72 

52 

51 

46 

50 

Color  of  same  general  jmttern,  but  with  large  brownish  bloU^hes  over  l)ody  and  one  on  caudal 
peiiuncle. 


Fig.  l(fI.—Etropus  crossotus. 

Oenus  158.  ETB0PTT8  Jordan  ft  Gilbert. 

Eyes  and  color  on  left  side.  Body  regularly  oval,  deep,  and  compressed.  Head  small;  mouth 
very  small,  teeth  close-set,  slender,  and  pointed,  somewhat  incurved,  mostly  on  blind  side;  no  teeth 
on  vomer.  Eyes  small,  separated  by  a  narrow,  scaleless  ridge;  margin  of  preopercle  free.  Ventrals 
free  from  anal,  that  of  colored  side  inserted  on  ridge  of  abdomen,  its  base  rather  long.  Dorsal  fin 
lieginning  above  eye;  caudal  double-truncate;  anal  without  spine.  Scales  thin,  deciduous,  ctenoid  on 
left  side,  cycloid  on  blind  side.     Lateral  line  simple,  nearly  straight 

This  genus  is  very  close  to  Citharichihys^  from  which  it  differs  only  in  the  very  small  size  of 
mouth  and  in  the  correspondingly  weak  dentition.  The  3  or  4  known  species  are  similar  in  appearance 
to  the  species  of  Citharkhthyn  and  inhabit  the  same  waters.  Size  small.  TTiysanopsettdj  a  South 
American  genus,  is  also  very  close  to  Etropus  and  CUharichihySf  but  has  teeth  arranged  in  a  band.  The 
larval  forms  are  translucent  and  symmetrical,  as  in  Platophrys,  Monolene^  AmoglosmHj  etc. 

a.  Snout  not  acute;  dorsal  rays  75  to  85. 

6.  Body  comparatively  elongate,  depth  rather  less  than  one- half  length. 

r.  Dorsal  rays  81;  anal  58;  head  4.25  in  length;  eye  3.5  in  head;  maxillary  4 microstamtu 

cc.  Dorsal  rays  77;  anal  61;  head  4  in  length;  eye  3.5  in  head:  maxillary  4.33 rimoms 

66.  Body  very  deep,  depth  more  than  one-half  length;  eye  3.75  in  head;  maxillary  4;  head  4.8;  depth  1.8  to  2;  D.  76  to 
85;  A.  56  to  67;  scales  42  to  48;  cirri  on  subopercle  of  blind  side  very  numerous,  white:  olive  ground,  witli 
darker  blotches;  fins  sanded crossotus,  280 
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280.  Etropus  crossotus  Jordan  &  Gilbert. 

Head 4.8in length;  depth  1.75  to 2;  D.  76  to 85;  A.56to67;  V.  6; scales 42  to 48;  vertebrffi9-f  26  =  34. 
Body  oval  and  strongly  compressed,  with  the  dorsal  and  ventral  curves  nearly  equal;  both  outlines 
strongly  arched  anteriorly,  body  much  deeper  in  the  adult;  head  very  small;  snout  short;  mouth 
very  small,  its  cleft  not  so  long  as  diameter  of  orbit;  teeth  conical,  pointed,  close-set,  strongly  incurved, 
in  a  single  series,  those  in  upper  jaw  on  the  blind  side  only,  those  on  lower  jaw  on  both  sides;  eyes 
large,  lower  in  advance  of  upper,  separated  by  a  very  narrow  scaleless  ridge,  which  extends  backward 
above  the  preopercle;  edge  of  opercle  on  blind  side  with  a  row  of  conspicuous  white  cilia;  upper 
nostril  turned  somewhat  to  blind  side;  anterior  nostril  on  left  side,  with  a  very  slender  ciirus;  dorsal 
fin  commencing  over  front  of  upper  eye,  its  middle  rays  highest,  anterior  not  elevated;  anal  fin  not 
preceded  by  a  spine,  its  middle  rays  highest;  caudal  fin  very  sharply  douhle-tnincate,  as  long  as  head; 
pectorals  short,  that  of  left  side  the  longer,  about  three-fourths  length  of  head;  ventral  of  colored  side  on 
ridge  of  abdomen,  the  membrane  of  its  last  rays  nearly  reaching  base  of  first  ray  of  anal;  ventral  of  blind 
side  longer  than  the  other,  one-half  length  of  head,  inserted  farther  forward  than  that  of  colored  side; 
vent  lateral,  with  well-developed  anal  papilla.  Scales  thin,  large,  ctenoid  on  colored  side,  smooth  on 
blind  side,  those  on  middle  part  of  body  larger;  head  entirely  scaly,  except  the  snout  and  interorbital 
ridge;  rays  of  vertical  fins  with  scales  on  basal  half,  on  colored  side;  lateral  line  developed  equally  on 
both  sides,  nearly  straight. 

Color,  olive-brown,  with  some  darker  blotches,  most  distinct  in  larger  specimens;  vertical  fins 
finely  mottled  and  streaked  with  black  and  gray;  pectoral  and  ventral  on  left  side  spotted. 

Tropical  America  on  both  coasts,  north  to  Cerros  Island  and  North  Carolina,  south  to  Panama 
and  Rio  Janeiro;  recorded  from  Charleston,  Cedar  Keys,  New  Orleans,  Galveston,  Beaufort,  N.  C, 
Mazatlan,  Panama,  from  localities  along  both  sides  of  coast  of  Lower  California,  and  from  several 
places  in  Florida.     Specimens  before  us  are  from  Mayaguez,  Palo  Seco,  and  Arroyo,  Porto  Rioo. 
EtnpH8  cro88otu8  JoT^iAU  &  Gilbert,  Proc.  U.  S.  N.  M.  1881,  364,  Mazatlan;  Jordan  &  Evermann,  1.  c,  2688, 1896. 

Family  LXXIV.  SOLEIDiE.     The  Soles. 

Body  oblong  or  elongate,  usually  scaly;  mouth  very  small,  much  twisted  toward  eyed  side;  teeth 
in  villiform  bands,  very  small  or  obsolete;  eyes  small,  close  together,  with  or  without  a  bony  ridge 
between  them;  edge  of  preopercle  adnate,  concealed  by  skin  and  scales;  gill-openings  narrow,  gill- 
membranes  adnate  to  shoulder-girdle  above;  pectoral  fins  small  or  wanting;  ventral  fins  small,  one  or 
both  sometimes  wanting. 

Small  fishes  living  on  sandy  bottoms,  similar  to  the  Pleuronedidse  in  structure,  but  much  degraded, 
the  fins  and  teeth  having  lost  many  distinctive  qualities;  the  vertebra?  usually  in  increased  numbers. 

The  soles  are  numerous  in  the  warm  seas,  and  those  of  suflftcient  size  are  valued  as  food.  They 
comprise  about  12  genera  and  150  species.  They  are  naturally  divisible  into  3  subfamilies,  each  quite 
distinct  from  the  others,  and  possibly  independently  descendeci  or  d^^aded  from  normal  PleuronecticUe. 
The  North  American  species  belong  to  2  subfamilies,  very  different  one  from  the  other.  The  Achirinas, 
or  American  soles,  are  apparently  allied  to  the  PseUinse,  the  ventral  fin  of  eyed  side  extending  along 
ridge  of  abdomen.  The  SoleinsSy  or  European  soles,  show  in  the  insertion  of  ventral  and  in  other 
respects  a  strong  resemblance  to  the  Pleuronedirm.  The  more  aberrant  OynoglossinXy  or  tongue-fishes, 
are  perhaps  degraded  Soleinx^  but  the  eyes  are  sinistral,  as  in  the  PseUinse,  In  the  Soleinse  and  Achirinm 
the  eyes  are  dextral,  as  in  the  Pleuronedinse. 

ACHIRINf. 

I.  Soles  with  eyes  on  right  side  and  separated  by  a  distinct  bony  ridge;  ventral  with  long  base  confluent  with  anal. 
Body  oblong  or  ovate,  with  color  on  rightside;  eyes  moderate  or  small,  upper  eye  usually  more  or  less  In  advance 
of  lower;  mouth  small,  more  or  less  twisted  toward  blind  side;  teeth  little  developed,  in  villiform  bands;  edge 
of  opercle  adnate,  usually  concealed  by  scales:  gill-openings  more  or  leas  narrowed,  gill-membranes  adnate 
to  shoulder-girdle  above:  blind  side  of  head  usually  with  fringes;  pectoral  fins  small,  sometimes  wanting: 
ventral  fins  developed,  one  or  both  of  them  sometimes  obsolete;  scales  usually  ctenoid,  rarely  wanting, 
lateral  line  straight,  usually  single:  right  ventral  with  extended  base,  confluent  with  anal  fin. 
a,  Qill-openlngsof  moderate  extent,  confluent  below;  vertical  fins  well  separated;  body  ovate  in  outline,  depth  nearly 
one-half  length;  pectoral  fins  rudimentary  or  wanting:  lateral  line  straight:  scales  well  developed,  etenoid 

more  or  less  enlarged  on  head,  those  of  blind  side  of  head  with  fringes;  vertebrsB  about  28 Achirus,  159 

oo.  Qill-openings  very  small,  separate,  each  reduced  to  a  small  slit  below  angle  of  oi>ercle;  right  ventral  beginning  at 
chin;  pectoral  fins  minute  or  wanting;  lateral  line  straight;  snout  dilated,  dorsal  beginning  upon  it. 
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b.  Scales  present,  ctenoid;  caudal  somewhat  confluent  with  dorsal. 

c.  Left  ventral  rudimentary,  with  2  rays Apiqvichthts 

bb.  Scales  none;  caudal  free  from  dorsal  and  anal Qymnachibi^ 

Cynogixjssinjb: 

II.  Soles  with  eyes  on  left  side,  not  separated  by  a  bony  ridge.  Body  elongate,  more  or  less  lanceolate  in  outline,  with 
color  on  left  side. 

d.  Ventral  fin  of  eyed  side  only  present,  free  from  anal;  no  pectoral  fins;  no  lateral  line;  head  without  fringes. 

Symphurub,  160 

Oenui  159.  ACHIBU8  Lao^pMe.     Amerioan  Solei. 

Eyes  and  color  on  the  right  side.  Body  oblong,  bluntly  rounded  anteriorly.  Head  small;  eyes 
small,  close  together,  upper  eye  in  advance  of  lower,  the  two  separated  by  a  bony  ridge;  mouth  small, 
somewhat  turned  toward  colored  side;  nasal  flaps  pre,«<ent,  nostril  of  blind  side  fringed;  lip  of  colored 
side  fringed;  teeth  ver>'  small,  on  blind  side  only;  gill-openings  rather  narrow,  but  confluent  below,  not 
reduced  to  a  slit;  branchiostegal  region  scaled.  Head  closely  scaled  everywhere,  scales  on  colored  side 
similar  to  those  on  body,  those  of  nape  and  chin  much  enlarge<l;  scales  on  blind  side  anteriorly  with 
their  pectinations  more  or  less  produce<l,  forming  cirri;  scales  of  lK)th  sidas  extremely  rough,  extending 
on  fins.  I^ateral  line  straight,  simple;  e<lge  of  preopercle  covered  by  scales.  Dorsal  l)eginning  on 
snout,  low  in  front  and  thickly  scaled,  ite  rays  divide<i;  anal  fin  similar,  without  spine;  (»udal  fin  free, 
convex;  ciiudal  petUincle  very  short  and  deep;  pectoral  fin  of  left  side  wanting,  that  of  right  side  small 
or  ol)flolete;  ventral  rays  3  or  4,  ventral  fin  of  colored  side  long,  connected  with  anal  by  a  membrane. 

This  strongly  marked  genus  contains  numerous  species,  all  very  closely  related,  and  nearly  all 
American.  It  has  l)een  united  by  Dr.  Gi'inther  w'ith  SokOy  but  for  no  good  reason,  as  the  number  of 
vertebne  is  very  much  fewer  than  in  the  European  soles,  and  the  right  ventral  fin  is  decurrent  along 
the  alxlomen  and  united  with  the  anal  in  the  American  soles,  while  it  is  short  and  wholly  free  in  all 
the  European  forms.  The  two  groups  Ixilong  in  fact  to  distinct  subfamilies.  It  is  also  worth  noticing 
that  the  name  Aching  is  prior  in  date  to  that  of  Solea.  The  si>ecies  with  rudimentary  pectoral  fins  have 
been  set  ai>art  by  Dr.  Bean  to  form  the  genus  BaioMoma,  but  the  very  slight  development  of  these  organs 
in  some  of  the  species  and  the  evidently  very  close  relationship  of  them  all  lead  us  to  regard  Baiostoma 
as  a  subgenus  only.  If  we  follow  Kaup  in  restricting  the  nsane  Achirtis  to  the  Asiatic  group  called 
Pardarhirus,  the  present  genus  would  receive  the  name  of  Trinectes.  It  seems  to  us,  however,  that  both 
Lac^p^le  and  Cuvier  regardwi  the  species  called  by  us  A.  Jasciaiu*  afl  the  type  of  their  genus  y(c/»trfM. 

Baiostoma: 

a.  Pectoral  fins  small,  present  at  least  on  right  side. 

5.  Pectoral  fins  present  on  both  sides,  that  of  left  si«lo  nidimentary,  of  a  single  ray;  of  eyed  side  with  about  3  rays. 

r.  Dorsal  rays  GO  to  67;  anal  rays  about  48.    Color  brownish,  irregularly  spotted  with  darker,  and  with  about  10  black 

vertical  lines  crossing  lateral  line acMrutt 

cc.  Dorsal  rays  63  to  57.    Color  olivaceous itiscripius,  281 

bb.  Pectoral  of  right  side  only  present 

d.  Dorsal  rays  50  to  58;  anal  rays  38  to  48. 

e.  Pectoral  fin  of  4  to  6  rays,  considerably  longer  than  eye;  body  with  8  to  10  narrow,  vertical  dark  bars,  these  some- 

times obsolete  with  age lineattu,  282 

AcHiRUs: 

na.  Pectoral  fins  wholly  wanting;  dorsal  rays  50  to  55;  anal  rays  37  to  46;  right  lower  lip  fringed;  left  nostril  with 
some  fringes;  depth  1.8  in  lengtii;  head  4;  none  of  scales  of  eyed  side  with  hair-like  appendages.  Color  dusky- 
olive,  more  or  loss  mottled  with  about  8  dark  vertical  stripes,  these  varying  ver>'  much  in  width  and  number; 
caudal  spotted /asciatus 

281.  Acliirus  inscriptus  Gosse. 

Head  3.75  in  body;  depth  1.75;  D.  53  to  57;  A.  40;  scales  75  to  80;  interorbital  width  less  than 
eye;  upper  eye  in  advance  of  lower.  Pectoral  present  on  each  side,  that  of  left  side  rudimentary, 
usually  of  a  single  ray;  that  of  eyed  side  with  about  3;  left  ventral  with  1  or  2  small  rays,  in  some 
specimens  entirely  absent;  right  ventral  joineil  to  anal.  Scales  smaller  and  less  rough  than  usual  in 
this  genus,  those  of  nape  scarcely  enlarged  on  eyed  side,  those  of  blind  side  much  fringed;  scales  of 
colored  side  with  scattered  hair-like  appendages,  some  blaxtk,  others  pale.     Vertebrae  8  -|- 20  =28. 

Color,  olivaceous;  head,  body,  dorsal,  and  anal  fins  covered  with  a  network  of  dark  lines;  traces 
of  about  8  dark  cross-streaks  sometimes  present;  caudal  base  dusky.  One  specimen,  46  mm.  long,  from 
Palo  Seco,  has  the  color  rather  darker  than  usual,  dark  network  so  distinct  that  lighter  ground-color 
shows  as  distinct  light-gray  spots;  large  round  black  spots  scattered  over  side  and  vertical  fins;  no  cross- 
streaks;  caudal  very  pale  with  but  a  trace  of  dusky  markings.     Another  individual,  from  San  Antonio 
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Bridge,  is  very  darkly  colored,  due  to  intensity  of  black  network  and  darker  gray  ground-color;  blind 
side  somewhat  dusted  over  with  brown  specks,  which  grade  into  solid  blue-black  on  caudal  peduncle; 
caudal  fin  abruptly  pale  with  few  faint  dusky  dots;  vertical  fins  very  dark  on  blind  side,  rays  paler. 

A  specimen,  77  ram.  long,  from  Aguadilla  possesses  3  rays  in  each  pectoral  fin  and  is  the  only  one 
of  the  collection  having  cross-streaks,  of  which  there  are  about  8. 

An  inhabitant  of  the  West  Indies,  north  to  southern  Florida.  It  has  been  reconled  from  Haiti, 
Key  West,  and  Cajie  Florida.  This  collection  contains  specimens  from  station  6063  (in  Mayaguez 
Harbor  in  75  fathoms),  Fajardo,  Palo  Secx),  Aguadilla,  San  Antonio  Bridge,  and  San  Juan. 

Achirits  inscriptwi  Gosae,  Nat.  Sojourn  Jamaica,  52,  pl.l,  fig. 4, 1851,  Jamaica;  Jordan  A  Evormann,  I.e.,  2696, 1898. 
Monochir  reticukUus  Poey,  Mcmorias,  II,  317, 1861,  Cuba. 


aV^^''"-^\.X>.-^.VvVv. 


Fig.  ion.— Achirus  Ihmiius. 


282.  Achlrus  lineatus  (Linnmns). 

Heatl  3.5;  depth  about  1 .5;  D.  49  to  58;  A.  38  to  44;  scales  75  to  85.  Pectoral  fin  of  right  side  only 
developed,  of  4  to  6  rays,  considerably  longer  than  eye.  Body  with  8  to  10  narrow,  vertical  dark  bars, 
thes(»  sometimes  ol:)8olete  with  age;  vertical  fins  all  with  round  dark  spots,  these  usually  especially  distinct 
on  caudal  fin;  some  of  scales  of  eyed  side  with  black,  hair-like  ajipendages;  pectoral  fin  with  5  or  6 
rays,  about  3  in  head,  its  length  equal  to  distance  from  outer  edge  of  one  eye  to  outer  edge  of  other. 

Color,  brown,  the  young  spotted  with  whitish,  the  adults  sometimes  with  darker;  body  with 
alM»ut  8  narrow,  vertical  cross-streaks  of  blackish. 

West  Indies  and  Brazil,  Florida  Keys  to  Uruguay;  common  and  variable.  Recorded  from  Jamaica 
and  Gienfuegos  in  the  West  Indies  and  from  both  coasts  of  Florida.  Specimens  at  hand  are  from  San 
Juan  market.  Palo  Seco,  Boqueron,  and  Vieques,  Porto  Rico. 

Pa»9cr  lineix  tran^vcrsU  notcUm  Sloanc,  Jamaica,  2, 77,  pi.  24f>,  fig.  2, 1725,  Jamaica. 

nenronerlcH/iisctui  siibrotumiujt  gUiber  Browne,  Jamaica,  445, 175(),  Jamaica, 

Pleuronectfs  lincatiut  Linnceus,  Syst.  Nat.,  ed.  X,  268, 1758,  Jamaica;  htv^eA  on  Browne  and  Sloane;  not  of  ed.  XII,  which  is 

A  chinis/dseiatus. 
Mmwchir  macxilipinnU Agasslz, Spix,  Pise.  BraHil., as,  pi. 49, 1S29,  Brazil;  Poey,  Fauna  Puerto4liqueBa, 341, 1881 ;  Stahl,  1. c, 

166, 188.3. 
BaioMama  brnchialis  Bean,  Proc.  U.  8.  N.  M.  1882, 413,  Apalachicola  Bay  and  nouth  Florida. 
Achiriu  cnmijer  Jordan  «fe  Gilbert,  Proc.  U.  S.  N.  M.  188^4,31,  Key  West. 
Achirm  lineatus,  Jordan  &  Evermann,  1.  c.,2r.98. 1898. 
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Oeniu  160.  STMPHUBVS  BafinMque.     Tongue-flihei. 

Body  elongate,  more  or  less  lanceolate  in  outline,  with  eyes  and  color  on  left  side;  eyes  small, 
very  close  together,  with  no  distinct  interorbital  ridge  l)etween  them;  mouth  small,  twisted  toward 
blind  side;  teeth  little  developed,  in  villiform  bands;  edge  of  preopercle  covered  by  scales;  gill-openings 
narrow,  gill-membranes  adnate  to  shoulder-girdle  above,  joined  together  and  free  from  isthmus  below; 
pectoral  tins  wanting  ( in  adult) ;  vertical  fins  more  or  less  confluent;  scales  ctenoid;  lateral  line  wanting. 
Ventral  fin  of  eyed  side  only  present,  free  from  anal;  head  without  fringes. 

8YMPHURU8: 

a.  Scales  not  minute,  ctenoid,  65  to  105  in  number;  dorsal  rays  86  to  100;  anal  rays  70  to  87. 

b.  Scales  rather  large,  about  65;  head  4.33;  depth  4.33;  color,  clouded-brown piger 

bb.  Scales  small,  moderately  ctenoid,  75  to  105  in  a  longitudinal  scrlcR. 

c.  Dorsal  and  anal  pale  anteriorly,  becoming  more  or  less  abruptly  black  porteriorly. 

d.  Caudal  fin  abruptly  pale,  at  least  at  tip. 

€.  Body  elongate,  depth  4.5  in  length;  head  5.5.    D.  96  to  100;  A.  86  or  87;  scales  88  to  90.    Color,  grayish,  speckled  with 

brown;  dorsal  and  anal  fins  black  on  last  tenth;  caudal  abruptly  pale;  tips  of  fin  rays  vermilion...  marffinattu 

dd.  Caudal  fin  black,  as  Is  a  large  part  of  dorsal  and  anal,  black  either  continuous  or  in  form  of  large  spots.    Color. 

brownish,  often  mottled,  usually  with  more  or  less  distinct  darker  crossbands  and  with  longitudinal  streaks 

along  rows  of  scales,  sometimes  nearly  plain  brown. 

/.  Scales  rather  larger,  75  to  90.    Body  less  elongate,  depth  8.1  to  3.66  in  length;  head  5.25  to  5.75.    Dorsal  88  to  96; 

anal  75  to  80 plagusia,2gi 

cc.  Dorsal  and  anal  pale  throughout,  or  more  or  less  mottled  or  spotted  with  darker,  caudal  similarly  colored,  not 

distinctly  black.    Body  not  very  elongate,  depth  3  to  8.33  in  length.    (Probably  all  varieties  of  S.  plagiuM.) 
g.  Body  with  dark  croesbands  more  or  less  distinct:  fins  mottled  or  speckled;  upper  eye  slightly  in  advance  of  lower. 
h.  Dorsal  rays  86  to  95;  anal  rays  75  to  80;  head  5  in  length ;  depth  8.25;  scales  85  to  93;  crossbands  more  distinct  than 

In  related  species plagiusa 

fih.  Dorsal  rays  78  to  85;  anal  rays  70  to  72;  head  5  in  length;  depth  3.5;  scales  80  to  90.    Color,  light-brown,  with  darker 

crossbars,  which  become  obsolete  with  age p*mUu* 

gg.  Body  uniform  grayish,  without  crossbands;  last  part  of  dorsal  and  anal  with  3  or  4  oblong  black  blotches;  each  some- 
what larger  than  eye;  upper  eye  directly  above  lower;  head  5.66  in  length.    Scales  85;  D.  92;  A.  75. .  dUimedeanus 
Acedia: 

aa.  Scales  very  small,  ctenoid,  each  with  a  medium  dark  streak,  which  simulates  a  keel,  but  is  not  a  ridge;  snout  and 
jaws  naked;  fin  rays  in  increased  number. 
i.  Head  5.66;  depth  4.66;  D.  119;  A.  107;  scales  120.    Grayish,  everywhere  mottled  with  brown ndndoaut 

288.  SymphurtLB  plagusia  Bloch  &  Schneider.     Tongue-fish. 

Head  5.25;  depth  about  3.5;  D.  88;  A.  76;  scales  90.  Body  rather  elongate.  CJolor,  brown, 
somewhat  clouded;  narrow  longitudinal  lines  along  rows  of  scales,  posterior  part  of  dorsal  and  anal  and 
caudal  black;  dark  bars  on  dorsal  and  anal  in  direction  of  rays.  The  black  caudal  has  been  considered 
the  mark  distinguishing  this  species  from  the  closely-related  form  S,  plagiusa^  from  which  otherwise, 
according  to  descriptions,  it  differs  but  little. 

Specimens  at  hand  from  Porto  Rico  show  nearly  all  grades  of  coloration  of  the  two  forms  which 
with  measurements  cover  pretty  well  the  two  species.  But  all  of  the  Porto  Rican  specimens  are 
undoubtedly  of  the  same  species.  They  have  been  compared  with  specimens  of  S.  plagiusa.  The  few 
specimens  of  the  latter  examined  revealed  none  with  black  caudal,  but  they  differed  in  no  other 
respect,  unless  possibly  in  the  slightly  larger  head  and  eyes.  There  can  be  little  doubt  but  that  the  two 
forms  are  as  nearly  identical  as  are  the  two  names. 

Some  individuals  are  plain  brown,  with  longitudinal  streaks  of  darker  along  rows  of  scales,  or 
with  distinct  broad  crossbars;  or  with  irregular  cross-mottling  not  arranged  in  definite  bands.  All  of 
these  colors  may  vary  from  faint  and  light  to  very  dark  and  distinct.  The  fins  are  sometimes  nearly 
plain,  but  usually  with  more  or  less  numerous  narrow  dark  bars  running  in  direction  of  fin  rays.  Color 
of  caudal  rays  ranging  from  i)ale,  through  longitudinally  barred  and  dusky  to  very  black. 

West  Indies  to  Brazil;  common.  Specimens  have  been  taken  at  Havana  and  in  Jamaica;  in 
Porto  Rico  it  is  known  from  Palo  Seco,  Ponce,  Mayaguez,  Boqueron,  and  Hucares.  The  only  record 
from  Florida  is  ^'  Off  Key  West,  in  about  20  fathoms"  (Garman). 


Digitized  by 


Google 


THE   FISHES    OF   POBTO   BICO. 

Measurements  of  15  specimens  of  Symphurus  plagusiay  shmving  variatUms, 
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Locality. 

Total 
length. 

Length  to 
base  of 
caudal. 

Head. 

Depth. 

D. 

A. 

Scales. 

Color  of  tail. 

Mayaguez 

H6 

92 
120 
108 

94 
108 
109 
117 
109 

93.5 

88 

85 

68 

90 

91 

137 
85 
113 
96 
87 
100 
103 
109 
103 
86 
82 
78 
64 
85 
84 

5.25 

5.83 

5.33 

5.05 

6.12 

5.6 

5.44 

5.5 

5.15 

5.25 

5.12 

5.2 

5 

5.83 

5.25 

3.5 

3.25 

3.05 

3.43 

3.5 

3.6 

3.5 

3.5 

3.21 

3.5 

3.25 

3.37 

3.66 

3.5 

3.5 

88 
90 
88 
96 
% 
96 
96 
96 
96 
93 
91 
93 
93 
92 
94 

•76 
74 
77 
80 
75 
83 
83 
79 
76 
75 
75 
77 
78 
75 
79 

90 
79 

82 
86 
87 
88 
88 
83 
82 
82 
78 
80 
78 
87 
82 

Black. 
Pale. 

Verv  black. 
Black. 

Do. 

Do. 

Do. 
VeryduHky. 
Da**ky. 

Slightly  dusky. 
Barred. 

Very  slightly  dujiky. 
Plain  pale. 
Pale. 

Do. 

Palo  Seco 

Do 

Do 

Do 

Do 

Boqueron  . 

Ponce  

Do 

Do 

Do 

Do 

Hacares 

Do 

Plagtuia,  Browne,  Jamaica,  445,  No.  1, 1756,  Jamaica. 

PieuroTiectes  plaguma  Bloch  &  Schneider,  Syst.  Ichth.,  162,  1801,  Jamaica;  after  Browne. 

Achirtu omatus  Lac^pMe,  Hist.  Nat.  Poiss.,  IV,  659,  1803,  on  a  specimen  "presented  by  Holland  to  France." 

Plagusia  testcUata  Quoy  &  Gaimard,  Voyage  Uranie,  Zoologie,  240,  1824,  Rio  Janeiro. 

Ftagutia  bnuUiensU  Agassiz,  Spix,  Pise.  Brasil.,  89,  tab.  60. 1829,  Brazil. 

Aphorixtia  omata,  Poey,  Fauna  Puerto- Riquefia,  341, 1881;  Stahl,  1.  c,  80  and  166, 1883. 

9ymphuru»  plagusia,  Jordan  &  Evermann,  2709, 1898. 

Family  LXXV.  ANTENNARIID^.     The  Frog-fishes. 

Head  and  body  more  or  less  compressed.  Mouth  vertical  or  very  oblique,  opening  upward; 
lower  jaw  projecting;  jaws  with  cardiform  teeth;  premaxillaries  protractile.  Gill-openings  small, 
pore-like,  in  or  behind  lower  axils  of  pectorals.  No  pseudobranchiae.  Gills  2.5  or  3;  skin  naked, 
smooth,  or  prickly.  Pectoral  members  forming  an  elbow-like  angle.  Pseudobrachia  long,  with  3 
actinosts.  Ventral  fins  present,  jugular,  near  together.  Spinous  dorsal  of  1  to  3  separated,  tentacle- 
like spines;  soft  dorsal  long,  larger  than  anal.     Pyloric  oeca  none. 

The  ^n/mtioriicia?  comprise  about  5  genera  and  50  8j>ecie8,  inhabitants  of  tropical  seas,  **  living 
on  floating  seaweed,  and  enabled,  by  filling  the  capacious  stomach  with  air,  to  sustain  themselves  on 
the  surface  of  the  water'';  therefore  widely  dispersed  by  currents  in  the  sea.  The  different  species 
display  the  most  grotesque  forms  and  appearance;  and,  as  Dr.  Giinther  well  says,  there  is  none, 
perhaps,  in  which  the  singular  organization  of  the  fish  is  more  distinctly  seen  to  be  in  consonance 
with  its  habits;  and  there  is  none  in  which  mimicry  and  protective  coloration  and  organization  are 
more  strongly  or  more  beautifully  exemplified.  "The  habits  of  all  are  equally  sluggish  and  inactive. 
They  are  found  in  all  warm  seas  and  are  very  bad  swimmers.  Those  found  near  the  coasts  lie  on  the 
bottom  of  the  sea,  holding  on  with  their  arm-like  pectoral  fins  to  seaweeds  or  stones,"  among  which 
they  conceal  themselves.  Their  colors  and  dermal  filaments  resemble  the  seaweeds  very  closely  and 
render  the  fish  extremely  diflScult  of  detection.  The  species  of  pelagic  habits  attach  themselves  to 
floating  Sargassum  or  other  floating  seaweed  and  are  carried  about  by  the  winds  and  currents. 

a.  Head  compresBed;  a  rostral  spine  or  tentacle,  followed  by  2  larger  spines;  palatine  teeth  developed:  dorsal  spines 
disconnected. 

6.  Skin  naked  and  smooth;  ventral  fins  elongate Pterophryne,  161 

66.  Skin  covered  with  prickles;  ventral  fins  short Antennarius,  162 

aa.  Head  cuboid;  a  single  rostral  spine  or  tentacle,  received  in  a  groove;  soft  dorsal  low Chaunax,  168 

Oenui  161.  FTEBOPHBTNE  OiU.     Kouse-flih. 

Body  smooth  or  scarcely  granular,  short,  somewhat  compressed,  with  tumid  abdomen;  mouth 
small,  oblique;  palate  with  teeth;  wrist  and  pectoral  fin  slender;  ventrals  elongated;  soft  dorsal  and 
anal  vertically  expanded. 

Small  fishes  of  fantastic  shape  in  the  West  Indies  and  the  Gulf  Stream. 

a.  "Bait"  on  first  dorsal  spine  hi  furcate  at  ti  p , hislno 

aa.  "Bait"  on  first  dorsal  spine  bulbous,  covered  with  fleshy  filaments ^t66a,284 
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284.  Pterophryne  gribba  (Mitchill).     Sapo;  Pescador. 

Garman  refers  U)  tliis  species  certain  specimens  obtaine<i  in  Gulf  weed  about  Key  West  and  the 
Tortugas.  These  resemble  P.  hiMriit,  but  **  differ  niarke<lly  in  certain  respects.  The  bait  on  first 
dorsal  8i)ine,  for  instance,  is  bullous  and  covered  with  slender  fleshy  filaments  in  our  individuals,  but 
in  /*.  hiMrio  it  is  bifurc^ate.  P.  glhlni  is  fairly  reprt^sente<l  by  Cuvier,  1817,  in  his  Ch'ronedes  iTmgatns. 
The  fornuila  for  the  individuals  in  hand  is  D.  in,  12;  A.  7;  V.  5;  1*.  10;  C.  9.'*  (Garman.)  West 
Indies  north  to  Key  West  and  the  Tortugas;  not  S(*en  by  us  in  Port<^)  Rico  but  recorded  from  there 
by  Professor  Pot»y  and  Dr.  Stahl;  prolmbly  not  uncommon  but  often  confounded  with  P.  hiMrio, 

Lophius  (jiNms  Mitchill,  Trans.  Lit.  and  Phil.  S*k'.  N.  Y.  1815,  I, pi. 4,(1^.9. 

Oiirono'tes  Uevigatus  Cuvier,  M<^m.  du  Mus.,  Ill,  423,  pi.  16,  fig.  1,1817,  South  Carolina. 

iChinrnecUs  iumntagii  Banm  J.  W.  von  Miiller,  Reiiwn  in  den  Vereinigtcn  8taaten,  Canada,  und  Mexicx),  Band  I,  IhO. 

18(M,  in  floating  seaweed;  no  exat't  locality  statinl, 
PterophrifHC  la'i'igata,  Poey,  Fauna  Puerto-Riquefia,  340,  1881:  Stahl,  1.  e.,  79  and  165, 1883. 
Ptero})hrync  gibba,  Jordan  &  Evennann,  1.  c.,  2717,  1898. 

Oenui  162.  AUTENMABinS  LactfpMe. 

BcMly  oblong,  compressed,  very  deep  through  occipital  region,  tapering  behind;  breast  tumid; 
mouth  rather  large,  more  or  less  oblitjue,  or  even  vertical;  cardiform  teeth  on  jaws,  vomer,  and  palatines; 
eye  small;  skin  with  small  granules  or  si>inules,  these  usually  forked,  and  numerous  fleshy  slips. 
First  dorsal  spine  developed  as  a  small  n)stral  tentacle;  second  and  third  dorsal  spines  strong,  covered 
with  skin,  with  numerous  fleshy  filaments;  soft  dorsal  high  and  long;  anal  short  and  deep;  caudal  fin 
rounde<l,  pcnluncle  free;  pectoral  fins  wide,  with  a  rather  wide  wrist,  at  lower  posterior  angle  of  which 
are  the  very  small  gill-oi)enings;  ventral  fins  short. 

Fantastic-lookmg  fishes,  very  numerous  in  warm  seas,  esj)ecially  in  parts  of  the  sea  with  floating 
v^etation;  not  rarely  individuals  are  found  far  from  their  native  latitudes,  carried  by  currents  to  the 
coasts  of  Norway  and  New  Zealand.  Their  i)Ower  of  swimming  is  very  imperfect  When  near  the 
coast  they  conceal  themselves  among  corals,  stones,  or  fucus,  holding  on  to  the  ground  by  means 
of  their  arm-like  i)ectoral  fins.  The  extraordinary  range  of  some  of  the  si)ecie8  which  inhabit  the 
Atlantic  as  well  as  the  Indo-Pacific  Ocean,  is  the  consetjuence  of  their  habit  of  attaching  themselves 
to  floating  objects.  Their  coloration  is  so  similar  to  their  surroundings  that  it  is  hardly  possible  to 
distinguish  the  fish  from  a  stone  or  coral  covered  with  vegetation.  Their  way  of  attracting  and  seizing 
their  prey  is  evidently  the  same  as  in  the  other  fishes  of  this  family.  Almost  all  the  species  are  highly 
colored,  but  the  pattern  of  colors  varies  exceedmgly.  These  fishes  do  not  attain  any  considerable  size, 
and  probably  never  exceed  a  length  of  10  inches.  A  great  number  of  species  have  been  distinguished 
by  ichthyologists,  but  probably  not  more  than  twenty  are  known  at  present.     (Gunther.) 

A  dozen  American  species  of  this  interesting  genus  have  l)een  recognized,  9  of  wliich  occur  in  the 
West  Indies.  The  other  3  are  found  in  the  Gulf  of  California  and  southward  on  our  Pacific  coast  Of 
the  9  West  Indian  species  only  3  have  as  yet  been  taken  in  Porto  Rico. 

a.  Bulboua  tip  or  "  bait"  of  first  dorsal  spine  simple,  undivided  at  tip. 

b.  Skin  smoothish  except  about  eyes;  first  dorsal  spine  short,  second  rougli.    Body  brown,  with  whitish  spots;  no 

ocelli tno2>8,285 

bb.  Skin  with  prickles,  velvety  or  shagreen-like. 

c.  Prickles  simple,  none  of  them  bifid, 

d.  Color  black;  tips  of  pectorals  and  ventrals  and  one  or  two  spot*  on  side  white  (pricfcles  uudescribed) principit 

dd.  Colordusky;  dorsal  with  Socelli;  caudal  with  many  spots;  firstdorsal  longer  than  second;  nodermal  flaps,  tetiebromu 

cc.  Prickles  or  spinules  on  body  mostly  bifid. 

e.  Body  with  3  large  ocelli,  1  on  dorsal,  1  on  caudal,  and  1  on  middle  of  side,  besides  many  black  spots  and  streaks. 

tip  of  firstdorsal  spine  fringed;  mouth  largely  black  within occUatns 

aa.  Bulbous  tip  or  "  bait"  on  first  dorsal  spine  bifid  at  tip;  skin  shagreen-like. 
/.  Color  reddish,  with  brown  spots,  those  about  eye  radiating. 

ff.  Dermal  flaps  numerous  on  body;  spinules  on  skin  short  and  stiff,  rendering  surface  shagreen-like $caber,  286 

gg.  Dermal  flaps  few;  spinules  on  skin  longer  and  slender,  rendering  surface  velvety tigris 

ff.  Color  uniform  black:  surface  of  body  rough,  shagreen-like;  inside  of  mouth  wliite;  first  dorsal  spine  short,  little 

longer  than  second nuUingii,287 

aaa.  Bulbous  tip  or  "  bait"  of  firet  dorsal  spine  trifid. 
h.  First  dorsal  ray  twice  as  long  as  second  and  as. long  as  caudal;  sides  with  numerous  black  ocelli,  besides  other 

streaks  and  dark  spots;  skin  smoothish mxdUoceUatm 

bh.  Firstdorsal  spine  barely  one-half  longer  than  second;  shorter  than  caudal;  sides  with  dark  streaks  and  reticula- 
tions; a  large  ocellus  under  middle  of  soft  dorsal;  body  rough,  with  shagreen radiotiu 
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286.  Antennarius  inops  Poey. 

Depth  2.75  with  caudal.  Skin  lustrous,  smooth,  except  for  some  points  Ix^hind  and  below  eye; 
third  of  first  3  dorsal  rays  largest,  its  membrane  not  reaching  to  vent;  second  ray  also  large,  but 
shorter,  placed  between  eyes;  first  spine  develojxnl  as  a  finhing-rod,  filiform,  ending  in  a  small,  mem- 
branaceous lobe,  its  base  close  to  that  of  second,  and  therefore  distant  from  end  of  snout,  its  spine 
short,  tip  not  reaching  middle  of  second  spine;  short  tentacles,  like  horns,  on  anterior  part  of  thirti 
spine,  over  nostrils  and  under  mouth;  caudal  rounded;  pectoral  so  joined  that  it  can  not  be  turned 
forward  as  usual  in  this  group,  but  rising  obliquely  l)ackward  and  upward.  Eye  slightly  longer  than 
snout;  mouth  brown  within. 

Color  brown,  with  white  spots  on  hotly  and  median  fins,  6  of  the  largest  of  these  each  with  the 
center  yellowish,  largest  from  once  to  twice  diameter  of  eye;  spots  on  dorsal  fins  small;  eye  golden. 

This  species  reaches  a  length  of  about  3  inches.  It  is  known  only  from  Porto  Rico,  whence  it  was 
originally  descril)ed;  not  obtained  by  us. 

Anietmariua  inops  Poey,  Anal.  Soc.  Esp.  Hist.  Nat.,  X,  18.S1,  340,  Porto  Rico;  Jordan  &  Evermann,  1.  c,  2718, 1898. 
t  Antennarius portoricemis,  Stahl,  1.  c,  246,  1882,  Porto  Rico. 

286.  AntennariuB  scaber  (Cuvier). 

(PLATB48.) 

D.  111-12;  A.  7;  P.  9  or  10.  Anterior  dorsal  spine  as  long  as  second,  and  provided  with  2  long 
and  thick  cutaneous  flaps  at  its  tip;  third  dorsal  spine  not  continuous  with  the  soft  dorsal;  soft  dorsal 
fin  terminating  at  some  distance  from  the  caudal,  its  last  ray  not  extending  to  root  of  caudal,  if  laid 
backward;  dorsal  spines,  head,  back,  and  sides  of  body  with  more  or  less  numerous  cutaneous  fringes, 
those  of  dorsal  spines  sometimes  f oruung  a  dense  cluster;  skin  very  rough,  covered  with  small  spines. 

Ground-color  yellowish  or  reddish  brown,  brightest  on  back  and  underneath;  body  covered  with 
large,  irregularly-rounded  or  oblong  brownish  si)ots;  head  with  similar  oblong  spots;  a  series  of  9  or 
10  brown  lines  radiating  from  pupil;  fins  all  light-brown  or  rosy  at  base,  paler  on  distal  portion,  each 
with  a  number  of  large  roundish  black  or  brownish  spots,  darkest  on  anal  and  pectoral;  a  series  of 
pale-greenish  blotches  on  interradial  membranes  near  outer  margin  of  each  fin;  bait  pale-yellowish, 
stem  paler;  second  and  third  dorsal  spines  rich  brown. 

A  fish  of  small  size  from  the  Caribbean  Sea;  known  from  St.  Lucia,  Martinique,  and  Porto  Rico; 
only  one  specimen,  3  inches  long,  seined  on  the  coral  reef  at  Mayaguez. 

Chirotuxies  scaber  CuvicT,  M«5m.  Miis.,  III.  425,  pi.  16.  fig.  2,  1817,  Martinique. 
Antennarius  scaber,  Jordan  &  Evermann,  1.  c,  2722,  1898. 

087.  Antennarius  nutting^ii  Garman.     ^^Murcielngo." 
(Plate  49.) 

D.  111-12;  A.  7;  V.  5;  P.  11;  C.  9.  In  form  this  species  is  shorter,  more  massive  anteriorly,  and 
leas  compressed  than  either  A,  ocellalus  or  A.  radiosus,  A  tran verse  section  across  middle  of  body  is  a 
nearly  equilateral  triangle.  Caudal  region  short.  Head  nearly  as  wide  as  high;  cheeks  swollen;  fore- 
head rather  broad,  converging  forward  on  edges.  Occipital  concavity  wide  and  deep,  free  from  scales 
in  a  wide  space  below  ends  of  first  and  second  dorsal  rays,  this  bare  space  being  apparently  for  the  recep- 
tion of  the  fleshy  bait-bulb,  which  latter  has  2  elongate  lobes.  Snout  as  long  as  orbit,  broad,  truncate; 
chin  vertical;  symphyseal  knob  prominent.  Mouth  wide,  subvertical.  Eye  small;  orbit  twice  as 
long,  hardly  more  than  one-half  interorbital  space.  First  and  second  dorsal  rays  equal  in  length,  not 
inclusive  of  the  2  elongate  fleshy-fringed  lobes  surmounting  first;  base  of  first  ray  standing  forward 
prominently  over  mouth,  being  free  for  some  distance;  greater  portion  of  second  ray  free,  while  the 
third  is  connected  with  the  dorsum  by  the  skin,  from  base  nearly  to  tip.  This  last  ray  is  larger  than 
either  of  its  fellows.  Soft  dorsal  large,  middle  rays  longest,  as  long  as  distance  from  maxillary  to  hind 
edge  of  operculum,  or  as  long  as  rays  of  caudal  fin;  fin  not  reaching  back  to  base  of  caudal  rays,  fringed; 
hind  margin  of  caudal  convex,  fringed;  anal  moderate,  rays  prominent  in  the  margin,  fin  with  a  blunt 
angle  on  outer  edge,  subtending,  when  laid  up  against  the  tail,  one-fourth  or  more  of  the  length  of  the 
caudal  rays;  rays  on  pectoral  fins  extending  out  beyond  margins  more  noticeably  than  those  of  other 
fins;  ventrals  small,  in  most  instances  with  6  points  on  outer  margin,  in  one  case  liaving  but  5;  greatest 
length  of  caudal  nearly  one-fourth  of  total  length;  length  of  each  maxillary  two-thirds  of  caudal;  scales 
short,  small,  clo6e-0et,  harsh  to  the  touch,  having  none  of  the  velvety  appearance. 
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Color  in  life:  Entire  body  and  head  and  bases  of  all  fins  black,  with  washing  of  rusty-browoish; 
middle  of  dorsal  fin  and  outer  parts  of  other  fins  more  rusty;  margin  of  dorsal  black;  each  of  the 
other  fins  with  a  distinct  but  narrow  creamy-white  border;  bait  white;  inside  of  mouth  black. 

Until  now  this  fish  was  known  only  from  the  Bahama  Banks,  where  the  type  was  collected  by  the 
Nutting  expedition.  Two  specimens,  each  about  1.75  inches  long,  were  obtained  near  the  coral  reef 
at  Mayaguez,  in  company  with  the  specimen  of  A.  scaber. 

Bull.  Iowa  Lab.  Nat.  Hist.  1896,  83,  pi.  II,  Great  Bahama  Baukw;  Jordan  &  Evennann, 


Antcnnarius  nutting ii  Garman, 
1.  c,  2723,  1808. 


Oenui  168.  CHAUKAX  Lowe. 


Head  very  large,  depressed,  cuboid.  Mouth  large,  subvertical;  jaws  and  palate  with  banda  of 
smali  teeth.  Skin  with  small,  sharp  spines.  Spinous  dorsal  reduc^ed  to  a  small  tentacle  above  snout, 
retractile  into  a  groove;  soft  dorsal  nuxlerate,  low;  anal  short;  ventrals  small.  Gills  2.5;  no  {)seudo> 
branchia?.  Muciferous  channels  very  conspicuous,  lateral  line  prominent,  undulate;  another  series  of 
mucous  tul>es  extending  from  lower  jaws  to  axil;  still  another  extending  backward  from  snout  and 
maxillary  to  a  point  behind  eye,  when  it  ceases,  uniting  with  a  vertical  line  which  extends  from 
lateral  line  to  lower  line,  these  lines  thus  inclosing  a  quadrate  area  on  cheek.  Gill-opening  small,  well 
behind  i)eotoral  mider  front  of  soft  dorsal. 

Small,  fantastic,  deep-sea  fishes. 

a.  Dorsal  rays  11;  anal  5;  depth  2.6  in  length pictus,  288 

aa.  Dorsal  rays  13;  anal  7;  depth  2.4  in  length nuttingii 


Fig.  109.— Chaunaz  piciua. 
288.  Cliaunax  pictus  Lowe. 

Hea<l  1.6;  depth  2.5;  D.  i,  11;  A.  5;  P.  11;  V.  4;  C.  7.  Rostral  tentacle  short,  pediwllate; 
muciferous  channels  appearing  as  chain-like  rows  of  pite. 

Color  in  spirits:  Pale,  with  faint  rosy  shades  persisting  on  back,  caudal  j)etluncle,  and  sides  of  head. 

Deep  waters  of  the  Atlantic;  known  from  Madeira,  Soudan,  Cape  Verde,  Barbados,  off  Rhode 
Island,  and  elsewhere  in  the  Gulf  Stream,  in  130  to  428  fathoms.  Our  single  specimen,  2  inches  in 
length,  was  taken  in  the  beam  trawl  at  Fish  Hawk  station  6070,  9  miles  from  Mayaguez,  in  220  fathoms. 

Cfiautiojr  ])ictiK(  Lowe,  Trans.  Zool.  Soc.  Lond.  1846,  339,  Madeira;  Jordan  &  Evermann,  1.  c,  2726, 1898. 

fChaunaxfimbriatus  Hilgendorf,  Sitzber.  Ges.  Naturf,  Freunde  1879,  80,  Sea  of  Japan. 

fChaunax  nuUinffii  Garman,  Bull.  Lab.  Nat.  Hist.  Iowa  Univ.  1896.  85,  near  Sand  Key  light,  Florida,  In  120  fathoms. 

Family  LXXVI.  OGCOCEPHALlDiE.  The  Bat-fishes. 

Head  very  broad  and  depressed,  snout  more  or  less  elevated,  trunk  short  and  slender.  Mouth 
not  large,  subterminal  or  inferior,  lower  jaw  include<i;  teeth  villiform  or  cardiform.  Gill-openings 
very  small,  above  and  behind  axils  of  pectoral  fins.  Body  and  head  covered  with  bony  tubercles  or 
spines.  Spinous  dorsal  reduced  to  a  small  rostral  tentacle,  which  is  retractile  into  a  cavity  under  a 
prominent  process  on  forehead;  in  one  genus  the  rostral  tentacle  is  obsolete;  soft  dorsal  and  anal  fins 
small  and  short;  ventrals  well  developed;  pectoral  fin  well  developed,  its  base  strongly  angled,  with 
long  pseudobrachia  and  3  actinosts.  Branchiostegals  5;  no  pseudobranchise.  There  are  8  genera  and 
about  30  species  of  these  fishes,  chiefly  American,  some  of  them  in  the  deep  sea. 
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Ogcx)crphalina: 

a.  Disk  with  frontal  region  elevated  and  the  snout  more  or  less  produced  forward;  the  tail  stout;  orbits  lateral :  toeth 

on  vomer  and  palatines;  rostral  tentacle  present. 
6.  GUIs  2.5;  disk  longer  than  broad Ogcocephalus,  164 

HALIKUTlNli: 

aa.  Disk  with  frontal  region  depressed,  not  elevated  above  the  rest;  eyes  iiartly  superior;  snout  rounded,  obtuse  in 
front:  tail  slender. 
c.  Dorsal  fin  present, 

ft.  Vomer  and  polatines  with  teeth Halieutichthy8,166 

cUL  Vomer  and  palatines  toothless. 
e.  Disk  subcircular:  gills  2.5. 

/.  Mouth  rather  small,  terminal;  prickles  feeble Halieutblla 

ee.  Disk  subtriangular;  gills  2;  prickles  verj- strong Dibranchus 


Fig.  110.— 0(jcoce]}halic8  rfuprrtilu.,  dorsal  view. 


Fig.  l\\.— Ogcocephalus  vofpertilio,  front  view. 
Oenni  164.  00C0CEPHALV8  Fiicher.     Sea  Bats. 

Body  stoutish,  tapering  })ackward;  head  very  broad  and  depressed,  triangular  in  form,  forehead 
elevated  and  produced.  Eyes  large,  lateral.  Mouth  rather  small,  subinferior  un<lt'r  h.iout;  villiform 
teeth  in  bands,  on  jaws,  vomer,  and  palatines.  Skin  covered  with  rough,  bony  tubercles.  Dorsal  and 
anal  fins  very  small;  ro.stral  tentacle  present,  retractile  into  a  cavity  under  a  bony  prominence  on 
forehead;  ventrals  present,  i,  5,  well  separateil;  pectorals  large,  placed  horizontally.  Gills  2.5.  No 
air-bladder;  no  pyloric  ca?ca. 

Tropical  America,  in  shallow  water.  Small  fishes  of  singular  form,  often  regarded  by  the  ignorant 
as  venomous. 

a.  Snout  produced,  rostral  process  pointed,  6  to  10  in  length  of  body vesprrtUio,  289 

aa.  Snout  short,  rostral  process  12  to  15  times  In  length  of  body na8utu9 

aaa.  Snout  short, rostral  tubercle  reduced  to  a  button-like  tubercle,  which  is  ftl^out  25  times  in  length  of  body.,  radiatw 

F.  C.  B.  1900-2? 
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289.  Ogcocephalus  vespertilio  (Linnaeus).     Bat-fish;  Diablo;  Murciilago  de  Mar. 

Head,  from  tip  of  upper  jaw  to  gill-opening,  nearly  one-half  the  length;  depth  5  in  length  from 
upper  jaw  to  l)ase  of  caudal;  width  1.8;  D.  4;  A.  4;  rostral  process  from  6  to  10  (9  in  our  specimens 
from  Havana);  pectoral  4.5;  ventral  6;  caudal  4.25.  Body  stoutish,  much  depressed,  rostral  process 
longer  than  in  other  species,  variable  in  length;  mouth  small,  maxillary  reaching  nearly  to  posterior 
margin  of  eye;  villiform  teeth  in  bands,  on  jaws,  vomer,  and  palatines;  interorbital  flattish,  its  width 
less  at  anterior  end  of  eyes  than  at  jK)8terior;  rost-ral  gnM)ve  longer  than  broad;  body  covered  with  lx>ny 
protuberances,  variable  in  size,  and  not  very  definite  in  position,  lower  parte  with  a  shagreen-like 
covering;  posterior  edge  of  pectorals  much  l)ehind  middle  of  body;  ventrals  long,  reaching  outward  to 
edge  of  the  disk-like  anterior  part  of  body;  origin  of  dorsal  over  posterior  edge  of  pectoral;  anal  under 
vertical  of  tips  of  dorsal  rays,  and  reaching  nearly  to  base  of  caudal.  Pale  grayi8h-bn)wn  above,  reddish 
below;  back  with  round  black  sj)ots,  consjMcuous  in  life,  but  growing  fainter  and  sometimes  disappearing 
in  spirits;  l>elly  in  life  i  <M»p|)ery-red;  pectoral  nearly  plain  dusky. 

West  Indies,  north  to  the  Florida  Keys;  common  in  shallow  water.     Length  12  inches. 

Recorded  from  Porto  Rico  by  Professor  Poey  and  Dr.  Stahl.  Here  described  from  a  specimen 
from  Havana,  Cuba,  about  10  inchas  in  length.  The  length  of  snout  is  subject  to  great  variation,  but 
it  is  never  short  and  button-like,  as  in  O.  radiaim. 

Lophim  vespertUio  Linnaeus.  Syst.  Nat.,  ed.  X,  1,  236,  1758,  American  Sea«;  after  Lophixujtonti  unicami  of  Artedi. 
MaWicxa  hngirosiris  Cuvier  &  Valenciennes,  Hist.  Xat.  Polas.,  XII,  452.  1837,  Bahia. 
MalUi^  vespertilio,  Poey,  Fauna  Puerto-Rfquofla,  341,  1881;  Stahl.  1.  c,  79  and  165, 1883. 
Ogcocephalus  vespertilio,  Jordan  &  Evennann,  1.  c.  2737, 1898. 

Oenni  165.  HAUE  UTICUTHTS  Poey. 

Disk  subcircular,  anteriorly  (^nliform,  head  merging  into  Ixxly,  very  large  and  much  depressKHl; 
cranial  portion  not  elevated;  interorbital  space  low  and  narrow;  eyes  partly  superior;  month  terminal, 
horizontal,  jaws  subequal,  the  lower  jaw  nearly  semicircular;  tt^th  fine,  on  jaws  and  palate,  (tills  2.5; 
no  gillrakers;  gill-openings  anterior  t^)  pectoral;  rostral  tentacle  very  small,  rectractile;  dorsal  and  anal 
few-rayed;  pectoral  large;  carpus  slender;  caudal  rounded;  skin  above  sparsely  armed  with  stellat*; 
tubercles;  lower  surface  smooth. 

a.  Surface  of  body  covered  with  brownish  reticulations aculealus,  290 

aa.  Surface  of  body  blaclcish,  not  reticulate;  pectoral  with  a  broad  black  bar. 

6.  Eye4;  interorbital  2  In  eye;  nostrils  comparatively  remote gmt/At't,  291 

bb.  Eye  smaller:  interorbital  narrower;  nostrils  nearer  together caribbttus 

290.  Halieutichthys  aculeatus  (Mitchill). 

Head  1.8;  depth  6;  eye  5;  interorbital  1.8  in  eye,  8  or  9  in  body;  D.  5;  A.  4;  pectoral  of  17  rays, 
1.5  in  head;  caudal  of  9  rays,  1.6  in  head.  Disk  about  as  broad  as  long,  its  breadth  equal  to  distance 
from  tip  of  snout  to  base  of  last  dorsal  ray;  body  above  with  many  conical  spines  with  stellular  bases, 
those  at  edge  of  disk  usually  3-pointed,  divergent;  body  smooth  below;  snout  very  short,  obtuse, 
bridge  over  rostral  cavity  with  a  3-pointed  spine  in  front,  a  simple  smaller  one  on  each  side;  simple 
spines  upon  each  supraorbital  margin,  and  a  row  of  about  5  on  lower  margin  of  eyeball,  attached  by  a 
fleshy  flexible  membrane;  many  slender  filaments  on  edge  of  disk  and  sides  of  trunk;  supraoral  cavity 
with  a  club-shaped  tentai^le. 

Color  in  spirits:  Body  white  below,  darker  al)ove  with  obscure  brownish  markings;  pectoral  and 
caudal  with  3  dark  bars,  outer  widest  and  darkest,  the  2  inner  of  the  pectoral  obscure  in  our  s|)ecimen. 

West  Indies,  Gulf  of  Mexico,  and  (xulf  Stream,  in  water  of  moderate  depth.  One  specimen,  2.75 
inches  long,  taken  by  beam  trawl  in  75  fathoms  at  Fish  Hawk  station  6063,  off  Mayaguez,  January  20. 

Lophius  acttleattis  Mitchill,  Amer.  Month.  Mag.,  II,  1818,  325,  Straits  of  Bahama. 
HalieiUicMhys  aculeatus,  Jordan  &  Evermann,  1.  c,  2789, 1898, 
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291.  Halieutichthys  smithii  Evermaiin  &  Marsh,  new  species. 

Head  2;  depth  6;  eye  4;  interorbital  2  in  eye;  D.  1-5;  A.  4;  P.  17;  V.  5;  C.  1).  Bwly  not  so 
wide  a8  in  Ff.  (u-ulenta.^,  the  anterior  edge  l)eing  more  evenly  rounded,  the  lateral  e<lj<es  lei^s  divergent, 
and  the  jK)8terior angles  less  salient;  spines  on  Ixxly  small  and  ol)8cure,  those  on  margin  more  prominent; 
tail  smo(jth,  without  spines;  snout  broad;  rostral  spine  small;  eye  very  large;  interorbital  space  wide; 
margin  of  Ixnly  with  a  prominent  fringe  of  filaments. 

Color  nuK'h  as  in  //.  acukatm  but  lighter  and  without  any  reticulations;  proximal  half  of  i)ectoral 
pale,  then  a  broad  jet-black  })and  on  about  nine  of  the  interradial  membranes  only  (the  rays  being  pale) , 
the  outer  fourth  pale;  caudal  pale,  somewhat  dark  at  tip. 


Fig.  U2.— Halieutichthys  smUhU. 

This  species  is  close  to  H.  caHhhiem  Garman?  from  which  it  differs  in  the  much  larger  eye,  wider 
interorbital,  more  remote  nostrils  and  the  c(>loration. 

One  specimen,  the  type  (No.  49537,  U.  S.  N.  M.)  3.25  inches?  long,  collected  by  the  Fuh  Hawk  at 
Station  6063,  in  Mayaguez  Harbor,  in  75  fathoms,  taken  by  the  l)eam  trawl  on  sand  and  coral  bottom. 

We  name  this  interesting  sj^ecies  for  I>r.  Hugh  M.  Smith,  chief  of  the  Division  of  Scientific  Inquiry 
of  the  United  States  Fish  Commission. 
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THE  MOLLUSCA  OF  PORTO  RICO. 


By  W.  H.  DALL  and  C.  T.  SIMPSON. 


INTRODUCTION. 

The  following  report  on  the  moUusks  of  Porto  Rico  is  the  result  of  a  study  of 
collections  made  by  the  U.  S.  Fish  Commission  steamer  Fish  Jlainl^  during  explora- 
tions of  that  island  in  1899,  and  of  the  antecedent  literature.  But  little  attention 
seems  to  have  been  paid  to  the  Porto  Ric^n  marine  moUusk-fauna,  considered  sepa- 
rately from  that  of  the  West  Indies  in  general,  and  only  the  land  shells  are  at  all 
well  known.  The  principal  sources  of  information  are:  (1)  a  paper  by  Shuttleworth 
on  some  land  shells  of  the  island;*  (2)  a  monographic  sunmiary  of  the  land  and  fresh- 
water shells,  by  Crosse;'  (3)  a  similar  summary  of  the  whole  mollusk-fauna,  including 
the  marine  forms,  by  Gundlach;'  (4)  a  brief  paper  on  the  land  snails  b}^  von  Martens.* 
The  rest  of  the  information  is  scattered  through  the  literature  of  the  West  Indies 
and  mollusks  in  general,  from  very  early  times.  As  with  the  West  Indian  fauna  in 
most  branches,  apart  from  the  birds  and  land  shells,  information  as  to  the  species  is 
fragmentary  and  unsatisfactory,  no  equal  area  of  the  shores  of  countries  equally  long 
known  anywhere  else  in  the  world  being  so  imperfectly  explored  and  with  the 
recorded  data  in  such  great  confusion.  The  sea-shell  fauna  of  the  West  Indies  was 
the  source  of  a  large  proportion  of  the  shells  known  to  the  earliest  writers,  and  may 
be  said  to  rank  third  in  the  order  of  importance  in  its  contributions  to  the  early 
iconographies,  coming  next  after  the  European  and  Indo-Pacific  regions.  The 
localities  were  often  stated  erroneously  or  as  unknown,  and  the  same  may  be  said  of 
the  great  iconography  of  Reeve  and  Sowerby,  based  on  the  Cumingian  collection. 
Many  West  Indian  shells  are  there  depicted  with  erroneous  localities,  and  shells  not 
known  in  the  Antillean  region  are  referred  to  it.  The  similarity  of  Spanish  names 
in  the  Pacific,  Oriental,  and  East  American  regions  is  no  doubt  partly  responsible 
for  this  confusion.  A  few  later  lists,  such  as  those  of  Beau  and  Fischer  for  Guada- 
loupe;  Krebs  and  MOrch  for  the  West  Indies;  Guppy  for  Trinidad;  Poulsen  for  St. 
Thomas;  d'Orbigny,  in  Sagra,  and  Arango,  for  Cuba,  have  done  something  toward 
clearing  up  the  subject,  yet  it  is  still  in  a  deplorably  unsatisfactory  state. 

Some  years  ago  the  senior  author  of  this  report  published  an  index  to  the 
periodical  literature  and  fugitive  papers  on  the  malacology  of  this  region,*  in  which 

>  Robert  James  Shuttleworth.  Beitrage  /Air  naheren  Kenntiiuwder  Land-  uiid  Siinswaiwer-Mollusken  der  Innel  Porto 
Rico.    Mltth.  der  Naturforachenden  Gesellschaft  in  Bern,  a.  d.  Jahre  1854.    8°     pp.  33-56,  Marz  1854,  and  89-103,  Juni  1854. 

''Jo»eph-Charle«-HlppoIyte  Crosse.  Fauna  malaeologique  terrestre  et  fluviatile  de  I'tle  de  Porto-Rico.  Journ.  de 
<'onchylio1<vie,  xi,  pp.  6-71, 1892.     Also  issued  separately  in  covers. 

*I>on  Juan  Qundlach.  Apuntes  para  la  fauna  Puerto-Riquefia.  Partes  cuarto  y  quinla.  Anales  de  la  Soc.  Esp.  de 
Hist.  Nat.,  XII,  pp.  5-58  and  441-484, 1883.     Also  issued  separately.    8°. 

^Eduard  von  Marten.s.  Land-  und  Siisswasser-Sohnefken  von  Portorico,  Jahrbuch  der  Deutschen  malakolofirischen 
Ue**ll8Chaft,  IV,  pp.  340-367.     1877. 

^Bulletin  of  the  U.'S.  Geological  Survey,  No.  24.  List  of  the  marine  mollusca  from  American  localities  between  Cape 
Ualteras  and  Cape  Roque,  including  the  Bermudas.    By  William  Healey  Dall.    Washington  (the  Survey),  1885.    886  pp.    8°, 
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references  only,  without  any  attempt  at  synonymy,  were  given  for  all  citations  ol 
species  supposed  to  be  from  the  West  Indies  and  adjai'ent  shores.  Considerable 
additions  have  since  been  made  in  the  Blake  Reports,  the  Proceedings  of  the  United 
States  National  Museum,  the  Nautilus,  and  elsewhere.  A  supplement  to  the  bulletin 
referred  to,  which  should  include  the  species  cited  from  this  r^ion  in  the  iconog- 
mphies  and  the  later  issues  of  the  jjeriodicals  mentioned,  would  be  of  inuuense 
service  in  helping  to  bring  order  out  of  the  existing  chaos. 

Meanwhile  all  carefully  determined  lists  of  species  from  definite  localities  are  of 
the  utmost  value,  and  only  when  a  large  number  of  these  have  been  made  can  we 
expect  to  utilize  the  facts  of  inter-island  or  bathymetric  distribution.  The  present 
report  is  intended  to  be  of  this  character.  Great  care  has  been  taken  to  identify  the 
species  correctly,  while  the  question  of  ultimate  nomenclature  has  in  great  part  been 
left  in  abeyance.  It  is  believed  that  the  names  assigned  in  every  case  belong  to  the 
species  designated;  but  whether  in  all  cases  the  designation  used  is  the  first  which 
was  ever  applied  to  the  species  in  question  we  have  not  attempted  to  determine, 
though  in  most  cases  it  is  believed  to  be  so. 

At  the  request  of  the  authorities  of  the  Commission,  who  hoped  this  report 
might  be  to  some  extent  utilized  as  a  handbook  for  the  mollusks  of  the  island,  a 
brief  description  has  been  prepared  by  Mr.  Simpson  of  the  genera,  subgenera,  and 
species  present  in  the  collection.  This  has  been  a  work  of  considerable  magni- 
tude and  has  oi'impied  a  great  deal  of  time.  The  portion  of  this  I'eport  relating  to 
the  land  shells  is  entirely  the  work  of  Mr.  Simpson,  who  has  also  had  the  task  of 
compiling  the  list  of  species  not  represented  in  the  Fish  Commission  collection.  The 
work  of  the  senior  author  has  been  chiefly  devoted  to  the  revision  and  verification  of 
references,  the  confirmation  of  the  identifications  of  the  marine  forms,  the  descrip- 
tion of  new  marine  species,  and  general  editorial  supervision. 

Our  intention  has  been  to  give  a  reference  to  the  place  where  a  species  was 
originally  described,  and  to  a  figure,  without  attempting  elaborate  synonymy.  Sev- 
eral species  hitherto  unfigured,  though  described  half  a  century  ago,  have  now  been 
figured  from  the  author's  types.  Nearly  all  the  new  species  are  figured,  and  also  a 
few  forms  not  new  or  unfigured,  but  which  are  especially  characteristic  of  this  island, 
such  as  Pleurod<nite  carocolla. 

It  has  been  one  of  the  surprises  that  a  number  of  species  originally  described 
from  deep  water  in  the  Blake  Reports  turned  up  in  less  than  100  fathoms  in 
Mayaguez  Harbor  or  other  localities.  It  is  evident  that  a  thorough  exploration 
with  the  mollusks  especiall}^  in  view,  and  systematicall}'  conducted  dredgings,  would 
add  very  materially  to  the  list  now  presented. 

In  a  discussion  of  the  number  of  marine  species  normal  to  a  fauna  in  a  given  zone 
of  tempei*ature*  the  conclusion  was  arrived  at  that,  omitting  strictly  abyssal  species, 
the  average  marine  American  tropical  shell-fauna  comprises  about  581  species,  and, 
as  none  of  the  faunas  cited  could  be  regarded  as  thoroughly  known,  it  would  doubt- 
less l)e  well  within  the  mark  to  call  it  in  a  round  number  600  species. 

Porto  Rico  has  a  sufficient  variety  of  coast,  with  rocks,  flats,  sheltered  harbors, 
(currents,  and  submarine  declivities,  to  sustain  a  fully  average  representation  of  the 

>  Bulletin  of  th«»  U,  S.  Geological  Survey  No.  84.  Correlation  Papers.  Neocene,  by  Wlllialn  Healey  Dall  and  Gil- 
bert Dennison  Harris.    Washington  (the  Survey),  1892.    8°.    pp.  :m».    See  pp.  25-81. 
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marine  fauna  of  the  region  of  which  it  forms  a  part.  The  extmordinary  richness  of 
some  spots,  as  in  Mayaguez  Harbor,  where  a  few  hauls  of  the  dredge  were  taken, 
aflPords  sufficient  evidence  that  there  is  no  unusual  paucity  of  moUuscan  life  about  the 
island  in  proper  situations.  Hence  we  may  reasonably  expect  the  total  census  of 
shell-bearing  mollusks,  when  carefully  made,  not  to  fall  short  of  the  average  above 
indicated  for  such  faunas.  ^Excluding  land  and  fresh-water  shells,  and  nudibranchs, 
the  total  number  of  species  and  well-marked  varieties  included  in  the  present  report 
is  530.  We  may  therefore  suspect  that  about  70  marine  species,  actually  existing 
somewhere  about  the  island,  remain  to  be  collected  and  identified  before  our  catalogue 
can  be  regarded  as  approximately  complete. 

The  most  interesting  feature  of  what  we  may  call  the  West  Indian  fauna  as  a 
whole  is  its  extent  beyond  the  limits  which  have  been  ordinarily  assigned  to  it.  Off 
the  eastern  coast  of  North  America,  outside  of  the  narrow  strip  of  colder  water  which 
makes  its  way  close  inshore  nearly  to  the  coast  of  Georgia,  the  West  Indian  fauna 
in  the  warm  waters  of  the  Gulf  and  equatorial  currents  extends  northward  over  the 
vast  area  of  the  continental  plateau  and  slope  fully  to  the  latitude  of  Cape  Hatteras, 
as  has  been  proved  by  the  dredgings  of  the  U.  S.  Fish  Commission.  On  the  south 
the  species  extend  along  the  coast  •f  Brazil  to  the  estuary  of  the  River  La  Plata, 
though  in  constantly  diminishing  numbers. 

As  on  the  Pacific  shore  the  Panamic  fauna  stretches  from  Point  Conception,  Cal., 
south  to  the  Bay  of  Guayaquil,  so  the  companion  fauna  of  the  West  Indies  covers  an 
even  greater  extent  of  coast,  on  which  it  may  doubtless  hereafter  })e  divided  into 
a  certain  number  of  subordinate  faunulee.  The  fact  that  the  stretch  of  coast  now 
sterilized  by  the  fresh  waters  of  the  Amazonas  has  not  acted  as  a  barrier  is  tolerably 
good  evidence  that  the  existing  distribution,  in  its  main  features,  antedates  the 
formation  of  this  immense  river  system. 

The  number  of  new  species  among  the  marine  forms  collected  by  the  U.  S.  Fish 
Commission  and  described  in  this  report  is  42.  The  total  number  of  species  accounted 
for  in  the  present  report  may  be  tabulated  as  follows: 

Cephalopoda 6 

Pteropoda 8 

Gastropoda: 

Teclibranchlata ^ 21.  of  which   2  are  new. 

Nudibmnchiata 1,  of  which   lis  new. 

Pulmonata: 

Akteophlla 5 

Ditremata 2 

Limnophila 14 

Geophila 76 

Ortbodonta,  marine 129,  of  which  15  are  new. 

Streptodonta,  marine 115,  of  which   9  are  new. 

Tseniofirlossa: 

Extra  marine 14 

Fluviatile 2 

Docoglossa 4 

Rhipidc^loma: 

Marine 42,  of  which   1  i»  new. 

Terrestrial 10 

Amphineora 20,  of  which   1  is  new. 

Solenoconcha 18 

Pelecy poda 171,  of  which  18  are  new. 

Total 658,  of  which  42  are  new. 
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Using  the  common  colloquial  designations,  there  are  IH  fre*jh-water  shells,  102 
land  gastropods,  and  of  marine  mollusks,  including  the  Avt^lmdiwea  and  Trunen- 
tdlicUe,  535  species  identified  in  this  report. 

The  absence  of  Pulimmata  petrophUa  is  noticeable,  but  they  undoubtedly  exist, 
and  will  hereafter  l>e  detected  on  the  shores  of  Porto  Rico.  The  number  of  Nudi- 
branchs  is  probably  large,  but,  as  in  many  other  regions,  ^^ey  have  not  been  collected 
and  are  therefore  unknown.  To  some  extent  the  same  is  probably  true  of  the 
Cephalopods  and  Tectibranchs,  while  the  census  of  the  land  and  fresh-water  shells  is 
probably  nearly  complete.  In  Gundlach's  list  212  marine  species  were  enumerated, 
to  which  the  researches  of  the  United  States  Fish  Conmiission  now  add  323,  consider- 
ably more  than  doubling  the  number  reported  from  Porto  Rico,  but  no  additions  aio 
made  to  the  land  shells  enumerat-ed  in  Crosse's  catalogue. 

The  West  Indies  and  Bahamas  form  a  great  conchological  region,  which  is  richer 
in  species  of  land  snails  than  any  other  area  of  equal  size  on  the  globe.  The  entire 
archipelago  is  estimated  to  contain  about  95,000  square  miles,  and  within  it  there  are 
known  something  like  2,000  species  of  land  and, fresh-water  mollusks.  Of  these  less 
than  a  hundred  are  fresh- water  forms. 

The  island  of  Cuba,  with  an  area  of  41,655  square  miles,  has  nearly  700  species  of 
land  and  fresh- water  mollusks;  Haiti,  with  28,249  square  miles,  and  which  is  not  at 
all  thoroughly  explored,  has  about  270  species;  Jamaica,  with  some  4,207  square  miles, 
has  not  less  than  500  species,  and  Porto  Rico,  with  an  area  of  3,550  square  miles,  con- 
tains about  130  species.  This  region  has  been  divided  into  a  number  of  subregions 
by  Fischer  as  follows:  (1)  Bahamas;  (2)  Cuba  and  the  Isle  of  Pines;  (3)  Jamaica;  (4) 
Haiti  and  Navassa;  (5)  Porto  Rico,  Vieques,  St.  Croix,  St.  Thomas,  St.  Johns,  Tortola, 
Anguilla,  St.  Martin,  St.  Bartholomew,  and  Sombrero;  (6)  Guadeloupe,  Martinique, 
Dominica,  St.  Christopher,  Antigua;  (7)  St.  Vincent,  St.  Lucia,  Barbados,  Grenada, 
Trinidad;  (8)  Windward  Islands,  Curasao,  Buen  Ayre.* 

While  each  of  the  four  great  islands  Cuba,  Haiti,  Porto  Rico,  and  Jamaica,  and 
the  groups  of  smaller  islands  given  above,  forms  to  some  extent  a  subfauna,  there  is 
evidently  a  close  relation  between  the  faunas  of  these  four  islands  and  their  small 
island  dependencies,  as  far  south  as  the  Anegada  Channel,  and  of  the  Bahamas.  The 
character  of  the  mollusks  found  to  the  south  of  this  channel,  which  carries  through  a 
depth  of  not  less  than  900  fathoms,  is  markedly  different  and  more  South  American 
in  its  relations.* 

The  northern  part  of  the  Lesser  Antillean  Chain  is  of  volcanic  origin,  and  is  prob- 
ably much  more  recent  than  the  Greater  Antillean  Islands.  While  a  few  stmgglers 
may  have  passed  from  the  northern  islands  to  the  southeastern  ones,  it  is  not  unlikely 
that  there  has  been  no  land  connection  across  the  Anegada  Channel  within  the  period 
of  the  existing  West  Indian  land-mollusk  fauna. 

One  of  the  remarkable  features  of  this  fauna  is  the  large  proportion  of  oper- 
culated  land  mollusks.  There  are  within  this  area  not  less  than  600  species  of  these, 
or  30  per  cent  of  the  entire  fauna.  In  Cuba  and  Jamaica  they  form  one-half  of  the 
land-snail  fauna,  but  only  about  one-fourth  of  that  of  Porto  Rico. 

'  Manuel  de  ConchylioU>gie,  p.  269.    These  divisions  are  founded  in  part  on  the  studies  of  Bland. 
"See  Distribution  and  OlaAHifleation  of  the  I^nd  and  Fresh-water  Mollusks  of  the  West  Indian  Region,  Phh*.  V.  s. 
National  Mu.'Mium,  xvii,  pp.  424  and  443,  1894. 
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Another  striking  feature  of  the  land-snail  fauna  of  the  region  is  the  presence  of 
large,  genemlly  dark-cx>lored  and  solid  snails  of  the  genus  Phmrodcmte,  They  are 
all  ground  snails;  they  are  usually  abundant,  and  are  pji'obably  found  in  all  the  sub- 
regions  of  the  West  Indies  region.  Another  great  and  characteristic  group,  which, 
like  Pleiirod(mi(\  has  its  metropolis  in  this  region,  is  the  old  genus  Oylindrclla^  but 
whi<'h  is  now  divided  into  several  genera  forming  the  family  Urocoptldw. 

The  land-snail  fauna  of  Porto  Rico  is  not  especiallj'^  striking,  though  there  are 
a  few  very  fine  large  species  of  Pleurodimte^  notably  P,  carocolUt^  P.  angulata^  P. 
luquilleiisu^  and  P.  laargifidla.  The  latter,  or  a  closely  related  fonii,  is  found  also  in 
the  islands  of  Haiti  and  Cuba. 

The  solitary  Circmaria  coiiGolcri\  if  it  be  a  genuine  Cirdnaria^  is  a  remarkable 
case  of  geographical  distribution,  all  the  other  species  being  confined  to  the  United 
States.  Equally  remarkable  is  the  single  Claitsilia  hicanalitntlata^  which  is  found  only 
in  Poiix)  Rico,  there  being  no  other  species  of  the  genus  known  from  the  West  Indian 
region.  The  genus  has  its  metropolis  in  southeastern  Europe,  where  both  species 
and  individuals  are  very  abundant.  It  is  represented  by  numerous  species  in  Eastern 
Asia,  by  a  few  in  the  Malay  Archipelago,  the  Madeira  Islands,  and  along  the  west 
coast  of  South  America. 

There  is  a  single  species  of  Stoastonia  found  in  Porto  Rico,  another  comes  from 
Haiti,  and  about  80  species  are  found  in  Jamaica.  All  the  species  are  minute,  the 
largest  being  less  than  5  millimeters  in  diameter.  Phieria  viequenal^  comes  from  the 
island  of  Vieques,  but  has  not,  so  far  as  we  know,  been  reported  from  Porto  Rico. 
Two  other  species  belong  to  Cuba  and  the  Isle  of  Pines,  and  another  is  found  in 
the  Lesser  Antilles.  The  genus  Gceotis^  with  four  species,  the  animal  being  large, 
broad,  and  depressed,  with  a  fragile  sigaretiform  shell,  is  confined  to  the  island  of 
Porto  Rico.  There  are  a  number  of  species  of  Heliclna^  Cistnlu^  ChKinopcnna^  and 
Climuirojxyinn  in  the  island,  but  they  have  no  remarkable  characters.  Planorhi^  and 
Planorhuhi  are  largely  represented,  there  being  no  less  than  ten  species  of  the  two 
genem. 

In  his  account  of  the  land  and  fresh- water  mollusk  fauna  of  Haiti,*  Crosse 
divides  the  island  into  four  subregions,  as  follows:  First,  that  of  the  Sierm  de  Monte 
Cristo  on  the  noith,  extending  from  Monte  Cristo  on  the  west  to  the  Bahia  Escocesa 
on  the  east.  South  of  this  there  is  a  wide  subarid  plain.  Second,  the  region  of  the 
Sieri*a  del  Cibao,  extending  from  the  Mole  St.  Nicholas  on  the  west  to  Caf)e  Engano, 
the  extreme  eastern  end  of  the  island.  There  is  a  third  subregion  extending  from 
Cape  Dame  Marie,  the  extreme  southwest  point  of  the  island,  eastward  to  beyond 
the  center  of  it,  and  a  fourth  lying  between  the  two  western  peninsulas.  The  sub- 
region  on  the  southwest  peninsula  has  a  land-snail  fauna  closely  allied  to  that  of 
Jamaica;  that  of  the  Sierra  del  Cibao,  which  reaches  from  the  extreme  northwestern 
point  to  the  eastern  end,  has  a  fauna  which  is  much  like  that  of  eastern  Cuba,  and 
also  much  like  that  of  Porto  Rico.  It  is  in  this  region  of  the  Sierra  del  Cibao  that 
the  large,  dark  Pleurodontes  are  found,  which  are  closely  related  to  forms  of  the 
same  genus  in  eastern  Cuba  and  to  those  of  Porto  Rico.  In  fact,  Pleurodonte 
margiiiieUa^  or  very  closely  allied  forms,  are  found  in  eastern  Cuba,  throughout  the 

^  Jouru.  de  Conch.,  xxxix,  1891,  p.  195.    See  also  the  Rame,  xi..  1892,  p.  64. 
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Cibao  region  of  Haiti  and  Porto  Rico.  Cerion  striatella^  (I  microstoma^  P^idobalea 
dorninicenmH^  Guppya  gtmdlaehi^  and  Pupa  pdhvcida  have  a  similar  distribution,  and 
the  present  distribution  of  tjiese  species  would  seem  to  be  a  hint  at  a  period  within 
their  existence  when  there  was  a  continuous  land  cx)nnection  between  the  three  islands. 

The  form  of  the  catalogue  needs  no  special  explanation.  It  may  be  remarked 
that  when  there  is  no  reference  to  any  authority  for  the  presence  of  a  species  in  the 
Porto  Rican  fauna,  it  may  be  understood  to  have  been  collected  by  the  United  States 
Fish  Commission. 

For  convenience  of  reference,  a  check  list  of  the  species  included  in  the  report 
follows  the  main  body  of  the  text,  together  with  a  list  of  the  Fish  Commission 
stations  at  which  mollusks  were  collected. 

We  are  under  obligations  to  Mr.  W.  E.  Hoyle,  of  the  Owens  College,  Man- 
chester, England,  for  examination  of  a  species  of  Octopus^  a  group  upon  which  he  is 
regarded  as  an  authority;  also  to  Dr.  Rudolph  Bergh,  of  Copenhagen,  Denmark,  for 
the  determination  of  a  nudibranch. 

U.  S.  National  Museum,  Division  of  Mollusks, 

Jammry.  1901. 


Class  CEPHALOPODA. 

Order  DIBRANCHIATA. 

Suborder  OOTOPODA.. 

Family  OCTOPODID^. 

Oenuf  OCTOPUS  Lamarck,  1799. 

Animal  with  a  rounded  body;  the  eight  long  arms  provided  on  their  inner  surfaces  with  two  rows 
of  HiK'kers.     The  third  right  arm  of  the  male  is  altered  for  sexual  purposes.    Type,  O.  tmlgaris  Lamarek. 

Octopus  americanus  d'Orbigny. 
OrtojmM  vul(jari»  lAmarek,  var.  nmericanu»  d'Orbigny,  in  Sagra,  Moll.  Cubana,  i,  p.  14,  pi.  i,  1841. 

One  small  8pe<'imen  is  in  the  Fish  Commission  collection,  taken  at  Ensenada  Honda,  Culebra,  but 
the  arms  are  w»  IwMlly  mutilated  that  it  can  not  be  identified  with  certainty. 

Octopus  ^anuIatuB  I^marck. 

Oiinjms  <jranti2at\i*  Lara.,  M^m.  Soc.  Hi.st.  Nat.  Paris,  i,  p.  20,  1799. 

B(Kiy  slightly  flattened,  with  a  median  ventral  groove;  mantle  opening  extending  nearly  half  way 
round  the  body;  head  a  little  narrower  than  the  body;  eyes  prominent;  arms  rather  short,  stout;  the 
first  three  suckers  in  a  nearly  straight  row;  surface  covered  with  small  warts,  violet  brown;  under  a 
lens  it  is  seen  to  be  finely  covered  with  dots.  Our  specimens  are  so  contracted  by  the  alcohol  that 
measurements  can  not  be  given. 

Porto  Rico,  no  special  locality,  three  fine  specimens;  San  Juan  Harbor,  one  specimen;  Ensenada 
Honda,  Culebra,  several  young  specimens. 

Octopus  tehuelchus  d'Orbigny. 
Octopus  trhuelchvs  d'Orbigny,  Voy.  Am.  M6rid.,  p.  27,  pi.  i,  figs.  6,  7,  1885. 

Body  slightly  fiattened  and  having  a  well-marked  ventral  groove,  smooth;  arms  elongated,  the 
upper  pair  shorter;  umbrella  extending  one-fourth  the  length  of  the  arms;  siphon  rather  small.  Color 
brownish,  finely  dotted.     Entire  length  of  lai^gest  specimen,  90  mm. 

Ensenada  Honda,  Culebra,  six  specimens;  Ponce,  Porto  Rico,  one  specimen. 
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The  following  form  does  not  8eem  to  agree  with  anything  that  has  been  described,  and  is 
perliaps  new. 

Octopus  tuberculatuB  Blainville,  junior? 
f  Octopus  tuberculattu  Blainville.  Diet.  Sci.  Nat,  xuii,  p.  187,1826. 

Body  slightly  flattened,  with  a  well-marked  median  ventral  groove;  mantle  opening  extending 
alx)ut  two-fifths  of  the  way  arovmd  the  body;  siphon  rather  long,  nearly  smooth,  not  attached  along 
the  base  of  the  arms;  head  a  little  narrower  than  the  body;  eyes  prominent;  arms  long,  nearly  equal 
in  length;  umbrella  small,  more  developed  at  the  sides  than  above;  suckers  small,  prominent,  radially 
ridged,  first  four  in  a  slightly  zigzag  line;  hectoootylized  arm  ending  in  a  long,  roughened  spur;  surface 
marked  with  somewhat  scattered,  small  pustules  and  wrinkles,  and  having  a  few  curious  warty 
processes  on  the  back  of  body  and  head;  some  of  these  are  finger-like  and  two,  situated  close  to  the 
eyes  and  partly  between  them,  are  branched. 

Color  pale  violet  above,  the  whole  surface  sprinkled  with  minute  dots;  there  are  two  eye-like 
circular  dark  spots,  one  on  eaxah  lower  side  of  the  head,  w^hich  appear  to  be  permanent/ 

Length  of  body,  35  mm. ;  of  arms,  60  mm. 

St.  Thomas,  one  specimen. 

This  small  Octopus  presented  a  very  special  appearance,  owing  to  the  two  sharply  defined  dark 
spots  on  the  head;  and,  suspecting  that  it  might  be  new,  it  was  submitted  to  Mr.  W.  £.  Hoyle,  of 
Manchester,  England,  an  authority  on  these  animals,  for  examination.  He  kindly  reports  that  the 
specimen  is  young  and  may  perhaps  be  the  immature  form  of  O.  tuberculatus  Blainville,  but  that  it 
appears  inadvisable  to  describe  it  as  new  in  the  absence  of  full-grown  specimens. 

0.  tuberctilatus  has  been  recorded  from  the  Antilles  and,  if  found  at  St.  Thomas,  may  probably 
also  inhabit  Porto  Rico. 

Suborder  SEFIOPHORA. 

Family  LOLIGINID.€. 

Oenuf  LOUOO  Lamarck,  1799. 

liOli^  gahi  d'Orbigny. 

LoHijo  gahi  d'Orbljfny.  Voy.  Am6r.  M6rid.,  p.  60,  pi.  iii,  tigs.  1,2, 1836. 

Four  specimens  of  what  are  probably  the  above  were  taken  in  Mayaguez  Harbor,  Porto  Rico,  but 
they  are  not  in  condition  to  be  described. 

Family  SPIRULID^. 
Oenuf  8PIBULA  Lamarck,  1801. 

Spirula  austraXis  (T^marck)  Pelseneer.     Plate  56,  fig.  4. 

SpinUa  audralis  Lam.,  An.  sans.  Vert,  vii,  p.  600, 1822;  Encyc.  M6th.  pi. 465,  fig.  5,  a,  b. 

Several  imperfect  shells  of  the  above  were  collected  at  Hucares,  Porto  Rico,  and  Ensenada  Honda, 
Culebra.  The  species  has  an  almost  universal  distribution  in  warm  seas,  and  millions  of  shells  are 
thrown  up  on  the  seashore.  Few  animals  have  ever  been  obtained,  and  these  are  for  the  most  part  in 
an  imperfect  condition. 

There  are  several  species  of  Spirula  which  can  not  be  discriminated  by  the  shells  alone.  In  the 
l»ai)er  by  Huxley  and  Pelseneer  on  the  Spirula  of  the  Challenger  voyage  the  name  australis  given  by 
l^marck  is  fixet^l  on  the  Antillean  species.  Some  additional  data  relating  to  this  form  are  printed  in 
Science,  n.  s.,  vol.  in.  No.  59,  Feb.  14, 1896,  pp.  243-245,  from  a  specimen  taken  from  the  mouth  of  a  fish 
trawle<l  by  the  Allmtnm  in  the  Gulf  of  Mexico,  in  324  fathoms. 
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Class  GASTROPODA. 

Subclass  ANISOPLEURA. 

(Euthyneura). 

Order  PTEROPODA. 

Suborder  THEOOSOMATA. 

Family  CAVOUNIID/E. 

Oenai  CLEODOKA  Ptfron  ft  Leiaear,  1810. 

Subgeniw  Crkskih  (Rang,  1828)  Sowerby,  1833. 

Shell  elongate-<»oiiical,  straight,  with  a  slightly  gyrate  sulcus  extending  from  the  apex  to  the 
aperture  where  it  is  produced  as  a  point  projecting  above  the  oblique  margin  of  the  aperture  dorsally. 
Type,  Creseis  apinifera  Rang  =  C  subtUa  Quoy  &  Gaimard. 

Oreseis  subula  Quoy  A  Gaimard.     Plate  57,  fig.  1. 

Cleoclora  subuln  Quoy  A  Gaimard,  Ann.  Sci.  Nat.,  x,  p.  233,  pi.  viii,  D,  figs.  1-3, 1827. 
Slyliola  subiiUi  Pelseneer,  Challenger  PteropodR,  ii,  p.  56, 1888. 

The  genus  rV«*mRang  waa  at  first  heterogeneous;  one  of  the  species  was  already  the  type  of  the 
genus  \'(iginell(i  Daudin;  the  others  comprised  sj^ecies  of  (hduhiSy  Qrexein^  and  Styliola,  In  his  Genera 
(pt.  XXXIX,  Pten>poda,  1833),  Sowerby  figuretl  C,  mibtUu  aa  an  example  of  the  genus  OteseiSy  and  in  his 
Manual  (18;^9,  and  2d  ed.,  1842)  again  cites  it  as  a  type  and  specifies  among  the  characters  of  the 
genus  the  dorsal  sulcus.  Finally  Gray  (Fig.  Moll.  An.,  iv,  p.  122, 1850)  defined  the  genus  in  harmony 
with  the  prei^eding,  and  at  the  same  time  deftnecl  Styliola  (as  in  the  original  diagnosis  of  Blainville)  as 
including  those  species  with  a  cylindrical  section  and  simple  circ^ular  aperture.  It  will  therefore  be 
seen  that  there  is  no  good  ground  for  the  view  taken  by  Fol  and  Pelseneer  for  referring  the  present 
species  to  Styliola.  The  sulcus  is  reflect^  by  a  ridge  on  the  interior  of  the  shell,  and  the  crass  section 
of  the  shell  is  **  heart "  shaped.  As  the  original  description  of  Styliola  states  that  the  cross  sei^tion  of 
that  genus  is  circular,  the  type  can  not  have  been  a  specimen  of  this  species. 

The  present  species  is  abundant  in  West  Indian  waters,  an<i  four  Hpe<"imens  were  obtained  at 
Mayaguez,  Porto  Rico,  by  the  Fish  C'Ommission  jmrty. 

Oenai  8TTLI0LA  (Leiaear,  1826)   Gray,  1850. 

Shell  elongate-ironical,  straight  or  curved,  with  a  smooth  surface,  circular  section  and  aperture; 
the  plane  of  the  simple  aperture  is  at  right  angles  to  the  longitudinal  axis  and  the  margin  is  not  oblique, 
angular,  or  sulcate. 

Type,  Styliola  recta  Lesueur. 

Styliola  acicula  Rang. 

Cleodora  ( Ch-rseis)  neinila  Rang,  Ann.  cics  Sci.  Nal.,  xili,  p.  318,  pi.  X vii, fig.  6, 1828. 
SiylioUi  recta  (Lewueur.  1826)  fldr  (Jray,  ap.  cit.,  1850. 

Shell  thin,  aciculate,  elongated,  with  a  polished  surfatte;  often  slightly  curved  or  flexuous;  with 
the  apical  tennination  slightly  bullx)us;  transparent  or  whitish. 

Length,  10;  max.  diam.  (at  the  aperture),  0.75  mm. 

Mayaguez,  many  dead  specimens. 

The  specimens  agree  with  others,  from  the  collection  of  Rang,  in  the  National  Museum.  The 
slendemess  of  the  specimens  is  variable,  some  being  relatively  stouter  than  others. 

Oenai  CTJYIERINA  Boas,  1886. 

Shells  straight,  subtransparent,  subcylindrical,  the  a|>ex  sharp  in  the  young  but  falling  off  in  the 
adult  state;  aperture  simple,  slightly  compressed. 
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Cuvierina  columnella  Rang. 
Owvieria  columneUa  Rang,  Ann.8ci.Nat.,  xiii,  p.  323,  pi.  XLV,  figs.  1-8, 1828. 

Adult  shell  somewhat  vase-shaped;  aperture  compressed  a  little  and  subtnangular,  slightly 
expanded  at  the  sides,  upper  end  of  the  shell  decollated,  convex,  showing  the  scar  of  the  elongated 
pointed  spire.     Color  milky  white. 

length  10;  greatest  diameter,  8  mm. 

Mayagnez,  Porto  Rico,  one  dead  specimen. 

OenaB  CAYOLINA  Abildgraard,  1791. 

Shell  inflated,  snbglohular,  thin;  ventral  face  swollen;  dorsal  face  longer  than  the  ventral,  drawn 
out  in  fn»nt;  aperture  compressed  and  <*ontinued  as  a  fissure  around  t^ach  side  of  the  sliell. 

Seotion  DIAO&IA  Oray,  1842. 

Cavolina  trispinosa  Lesueur 

Hyahtd  tri»pino8a  Lesueur,  Blainvllle  Diet.  Sei.  Nat.,  xxii,  p.  82, 1821. 
Hyalara  /rwjwnoao  Sowerby,  Conch.  Icon.,  xx,  1878,  pi.  in,  fig.  15. 

Shell  compressed,  with  three  strong,  straight  spines,  one  on  each  side  at  the  posterior  termination 
of  the  fissure,  and  a  longer  one  behind,  longitudinally  ribbed  on  the  ventral  face;  dorsal  lip  slightly 
recurved,  ventral  lip  strongly  recurved.     Color  whitish,  nearly  transparent,  smoky  tinted. 

Length,  10;  greatest  width,  7  mm. 

Off  Aguadilla,  one  dead  specimen. 

Seotion  OAYOLIHA  h.  h. 

Cavolina  lon^rostris  l^iesueur. 

HyfiUea  Imigirofftrisa  Lesueur,  Blafnville  Diet.  Sci.  Nat.,  xxii,  p.  81,  1821. 
Hynlira  longirostHs  Sowerhy,  Coneh.  Icon.,  xx,  pi.  n,  flg.  12,  1878. 

Upper  face  of  shell  nearly  hemispherical,  marked  with  delicate  concentric  ridges;  dorsal  fat-e 
longitudinally  ribbed,  prolonged  in  front  into  a  long,  somewhat  folded,  depresseil  l>eak;  lateral  spines 
compressed,  central  spine  short,  truncated. 

Length,  4  mm. 

Mayaguez,  Porto  Rico,  many  dead  shells. 

Cavolina  uncinata  Rang. 
HyaUen  uneina/a  Rang,  d'Orbigny,  Voy.  Am.  M^rid..  v,  p.  93,  pi.  v,  Hgs.  11-1.^»,  1836. 

Shell  much  swollen  ventrally,  the  surface  delicately  and  regularly  reticulate<l,  with  fine,  con- 
centric ridges  in  front;  dorsal  face  with  three  low,  radiating  ribs,  turned  downward  and  nearly  evenly 
rounded  at  the  aperture;  lateral  spines  compressed  ami  curved  slightly  backward,  central  spine  rather 
short,  stout,  and  curved  upward.     Color  pale  aml)er. 

length,  9;  breadth,  H  mm. 

Mayaguez,  six  dead  shells. 

Cavolina  inflexa  Tiesueur. 
Hyalsra  inflcra  I-cHueur.  Nouv.  Bull.  Soe.  Philom.,  in,  p.  285,  pi.  5,  flg.  3, 1813. 

Shell  elongated,  compressed;  ventral  face  but  slightly  inflated;  ventral  lip  rounded,  scarcely  pro- 
duced in  the  center,  marked  off  by  a  deep  sulcus;  dorsal  face  faintly  three-ribbed;  dorsal  lip  nearly 
plain,  somewhat  produced  in  the  center;  lateral  spines  small,  turned  backward  a  little;  central  spine 
long  and  stout,  curved  upwanl. 

Length,  5  mm. 

Mayaguez  Harlxir,  one  dead  shell. 

Cavolina  ^bbosa  Rang. 
Hyalara  gibbosa  Rang  in  d'Orbigny,  Voy.  Am.  M^r.,  v,  p.  95,  pi.  v,  figs,  16-20,  1836. 

Shell  moderately  inflated,  ventral  face  i)roduced  in  front  into  a  high,  almost  sharp  ridge,  which 
is  strongly,  concentrically  striated,  the  rest  of  its  surface  finely  reticulated,  its  lip  but  slightly  produced; 
dorsal  lace  convex,  nearly  smooth  or  having  about  seven  faint,  longitudinal  ridges;  upper  lip  moderate 
or  somewhat  produced,  turned  sharply  downward;  lateral  spines  very  short,  rather  near  together, 
central  spine  short,  stout,  slightly  curved  upward. 

Length,  9;  breadth,  5;  breadth  across  lateral  spines,  4  mm. 

Mayaguez  Harbor,  one  broken  specimen. 

This  is  the  Hyalxaflam  of  d'Orbigny,  183(i,  and  H.  yegenbauri  Pfeffer,  1880. 
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Order  OPISTHOBRANCHIATA. 

Suborder  TEOTIBRANOHUTA. 

(Oephalaspidea). 

Family  ACTyEONID^. 

Oenui  ACTJBOK  Montfort,  1810. 

Shell  oval,  spirally  striate,  with  (x>iiical  spire  and  channeled  suture.  Aperture  long,  narrow 
above,  broadly  rounded  below;  outer  lip  simple  and  acute;  columella  twisted  into  a  strong  spiral  fold. 
Parietal  wall  without  folds  or  teeth. 

Type,  A.  tornaiiUft  Linnteus. 

ActsBon  piinctostriatus  C.  B.  Adams. 
T\tmntfHa  piinHoMriaia  (!.  B.  Adamfl, Boston  Journ,  Nat.  Hist, in, p.823, pi.  ni, flg. 9, 1840. 

Shell  small,  elliptical;  whorls  about  4,  the  last  showing  revolving,  punctate  striae  on  its  basal 
half;  the  central  part  of  the  whorl  is  smooth,  and  there  are  sometimes  a  few  subsutural  lines;  nucleus 
somewhat  depressed,  suture  deep,  bordered  externally  by  revolving  grooves,  which  ehow  through  on 
the  inner  side  of  the  outer  lip.  There  is  a  good  deal  of  variation  in  the  color,  being  sometimes  vsunef^tedj 
nebulously  banded,  or  white. 

Length,  3  to  6  mm. 

Mayaguez,  Porto  Rico,  eight  dead  specimens. 

Family  RINGICULID^. 

Oenai  BUTOICVLA  Dethayei,  1888. 

Shell  small,  solid,  nearly  white,  ovate  globose  with  conical  spire;  aperture  conspicuously  notched 
and  channeled  at  base;  outer  lip  thickened,  often  dentate  within,  callous  outside;  columellar  margin 
callous,  with  two  to  four  strong  entering  folds. 

Type,  R.  ringeni<  Lamarck. 

Bin^cula  •emistriata  d'Orbigny.     Plate  57,  fig.  11. 
RingieiUa  grmigtriata  d'Orbijfny.  Moll.  Cubana,  ii,  p.  108, pi.  xxi,  figs.  17-19, 1846. 

Shell  ovate-conic,  solid,  whitish,  smooth  above  and  having  revolving  stria^  below;  suture  impressed, 
columella  strongly  biplicate,  and  there  is  a  callous  tooth  on  the  parietal  wall;  outer  lip  greatly  thickened, 
subtuberculate  in  the  middle. 

Height,  2;  diameter,  1  mm. 

Mayaguez, Porto  Rico,  two  dead  shells. 

Family  TORN  ATI  NID^. 
Oenai  TOSHATIHA  A.  Adami,  1850. 
Shell  cylindrical,  with  a  conic  or  flattened  spire,  the  apex  projecting  and  mammillar,  sinistral,  tilted 
so  that  its  axis  lies  at  an  angle  of  about  90  degrees  with  that  of  the  shell.     Suture  channeled;  aperture 
long,  narrow  above,  dilated  and  rounded  below;  outer  lip  arched  forward,  retreating  at  the  8ut4ire  and 
base,  columella  with  one  spiral  fold  at  its  junction  with  the  whorl. 
Type,  T,  valuta  Quoy  &  Gaimard. 

Tomatina  bullata  Kiener.     Plate  57,  fig.  9. 
Tttrvatrlla  btilUUa  Kiener, Sp.  cl  Icon. Coq.  Viv.,  p. ft, pi.  i, fig. 4. 

Shell  cylindrical,  rather  solid,  white;  suture  deeply  (channeled;  body  whorl  ha^ing  very  minute, 
wavy,  revolving  sailpture;  aperture  long  and  narrow;  outer  lip  advanced  in  the  middle;  columellar 
plication  rather  strong. 

Length,  7;  diameter,  3  mm. 

Mayaguez,  Porto  Rico,  one  shell;  Vieques,  a  single  badly  worn  specimen.  Both  seem  to  be  fully 
adult,  but  are  prolmbly  a  small  variety.  The  revolving  sculpture  is  distinct  on  the  best  preser\'ed 
specimen. 
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Tomatina  candei  d'Orbigny.     Plate  57,  fig.  7. 
Btdla  candri  d'Orbigny,  Moll.  Cubana,  i,  p.  128,  pi.  i v  bis,  figs.  1-4, 1842. 

Shell  small,  subcylindrical,  widest  at  the  shoulder;  spire  low  (x>nical;  surface  smooth  except  for 
faint  growth  lines,  shining,  milky  white.     Outer  lip  advanced  in  the  middle;  columellar  fold  moderate. 

I-<ength,  2.5;  diameter,  1.5  mm. 

Mayaguez,  Porto  Rico,  five  worn  specimens. 

Oenai  YOLYULA  A.  Adami,  1850. 

Shell  subcylindrical  or  long  oval,  tapering  at  both  ends,  body  whorl  pro<luced  into  a  beak  or  spine 
above.     Spire  concealed;  aperture  as  long  as  shell,  narrow,  produced  alx)ve,  columella  with  a  slight  fold. 
Type,  V.  acuminata  Brugui^re. 

VolvTila  ozytata  Bush.  Plate  57,  fig.  8. 

VolviUa  (KtytfUa  Bush,  Trans.  Conn.  Acad.  Sci..  vi,  p.  468,  pi.  lv,  Hk-  12, 1H85. 

Shell  thin,  cylindrical,  with  a  sharp,  spike-like  apex  and  a  tapering,  rounde<l  anterior  end, 
shining,  with  four  or  ^we  very  fine,  revolving,  punctured  lines  at  each  end,  and  exceedingly  faint 
microscopic  striae  on  intervening  surface.     Inner  lip  slightly  reflected  anteriorly  over  ah  umbilical  chink. 

Length,  2.5;  diameter,  1  mm. 

Mayaguez,  Porto  Rico,  three  shells. 

Volvula  acuta  d'Orbigny. 

BitUa  ncida  d'OrblKny,  Moll.  Cubana,  i,  p.  12C,  pi.  iv,  figs.  17-20, 1842. 

Shell  obovate,  being  widest  near  the  spire,  attenuateil  above  and  l)elow,  thin,  white,  with  revolving 
striie  at  the  base,  not  perforated;  columella  scarcely  flexuous. 
Length,  2.5;  diameter,  1  mm. 
Mayaguez,  Porto  Rico,  three  worn  shells. 

Oenai  BETXTSA  Brown,  1827. 

Shell  small  subcylindrical,  with  raised  flat  or  sunken  spire;  aperture  as  long  or  nearly  as  long  as 
the  shell,  narrow  above,  dilated  below.     Columella  with  or  without  a  small  fold. 

Betusa  oaelata  Bush. 
Cylichna  cteUUa  Buph,  Trans.  Conn.  Aead.  8cl.,  vi,  p.  468,  pi.  xlv,  fig.  15, 1886. 

Shell  small,  somewhat  conical,  truncated  above;  spire  concealed  in  a.  deep  pervious  pit,  within 
which  one  or  two  whorls  are  seen;  the  upper  end  of  the  shell  is  sculptured  with  beautiful,  flexuous 
ribs  which  fade  out  a  short  distance  down  the  body  whorl;  the  basal  part  of  the  shell  is  rounded  and 
sculptured  with  a  few  revolving,  punctate  lines;  aperture  narrow,  suddenly  becoming  wider  l)eIow, 
slightly  <lrawn  out  at  the  base;  columella  faintly  truncate  below,  with  a  minute  chink  Ijehind  it. 

Length,  3;  diameter,  1.5  mm. 

Mayaguez,  Porto  Rico,  two  slightly  worn  specimens. 

Family  BULLIDiE. 
Oenai  BULLA  LinnsBai,  1758. 

Shell  elliptical  or  ovate,  compactly  involute,  generally  solid  and  with  a  mottled  color  pattern; 
spire  sunken,  umbilicate<l.  Aperture  as  long  as  shell,  rising  above  vertex,  narrow  above,  expanded 
lielow;  lip  simple,  columella  short  and  concave.     Type,  B.  ampulla  Linmeus. 

Bulla  amygdala  Dillwyn. 

Bulla  amygdalttJi  Dillwyn,  Descr.  Cat.  Rec.  Sh.,  i,  p.  480, 1817. 

BuUn  amygdala  Pilsbry,  Man.  xv,  p.  329,  pi.  xxxviii,  figs.  49,  -M),  02-66, 1893. 

Shell  oblong,  narrower  toward  the  vertex,  solid,  rather  dull,  clouded  and  mottled  with  purplish 
on  a  pale  ground.  Surface  generally  without  microscopic  revolving  striee,  but  having  a  few  spaced 
lines  at  the  base,  and  rarely  a  few  at  the  vertex;  umbilicus  deep,  striated  within.  Outer  lip  thick, 
callous  where  it  rises  from  the  vertex,  its  outer  part  straight.  Columella  arc'uate,  with  a  very  heavy 
reflected  callus,  which  has  a  chink  liehind  it. 
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length,  40;  diameter,  23  mm. 

Arroyo;  San  IJeronimo;  Boqueron  Bay;  Agua<lilla;  (ruanua;  Porto  Real;  Pom-e,  Porto  Rico. 

The  (listinctiona  lietween  thi8  form  and  B.  striata  Brug.  of  the  Mcniiterranean  region  are  faint  and 
somewhat  inconstant.  As  a  rule,  amygdala  is  more  inflated  and  has  a  smaller  umbilicus  at  the  vertex 
than  striata,  but  this  is  not  always  the  case.  The  striata  is  more  apt  to  have  revolving  lines  at  the 
vertex  and  microscopic  spiral  lint»s  on  the  IkxIv  than  amygdala,  but  sjhm  imens  of  the  former  occasion- 
ally exhibit  the^»  characters. 

Family  AKERATID^. 

Oenuf  HAMIHSA  Leaeh,  1847. 

Shell   thin,  fragile,  unicolore<l,  yellowish   or  greenish,  globose,  ovate  or  sulwylindric;   vertex 
concave,  imperforate  or  minutely  |)erforate;  aperture  as  long  as  the  shell,  narrow  al)ove,  wider  below; 
uniella  concave,  thin,  showing  a  slight  fold  where  it  joins  the  bo<ly  of  the  shell. 
Type,  Bulla  hydatis  Linneeus 

Haminea  elegans  Gray. 

Bulla  fleffiitiM  ( jray,  Ann.  of  Phllos.,  new  sit.,  ix,  p.  408, 1825. 
Bulla  guiUUiuji  Swainson,  Mai.,  pp.  251, 360,  flg.  46, 1840. 

Shell  roundly  oval  or  subcylindricAl;  surface  with  irregular  growth  lines,  and  showing  plainly 
(riose,  spiral  striation,  which  is  usually  straight  but  sometimes  a  little  wavy;  vertex  conclave,  narrowly 
and  deeply  perforated,  the  outer  lip  rising  from  the  left  side  of  the  perforation;  outer  lip  well  arched, 
rounded  above  and  below;  columella  deeply  arcuate;  parietal  callus  thin,  encin^ling  the  |)erforation  at 
the  vertex.     CJolor  brownish  or  greenish  yellow,  lighter  above  and  below. 

l^ength,  19;  diameter,  13  mm. 

One  broken  specimen  in  fresh  txjnditiou  was  taken  at  Mayaguez  HarlK)r,  Porto  Rico. 

Haminea  succinea  Conrad. 

BiUia  mceinea  i\mn,^.  PrtM-.  Acad.  Nat.  8<'i.  Phlla.,  in,  p.  26,  pi.  1,0^.5, 1846. 

Shell  thin,  horny,  cylindrical,  somewhat  wider  at  the  base;  vertex  truncated,  narrowly,  <leeply 
impressed,  minutely  perforated,  the  lip  inserted  on  right  side  of  perforation;  surface  densely,  evenly, 
spirally  striated  throughout,  striae  slightly  wavy;  aperture  long,  narrow  and  parallel  sided  above,  wider 
Mow;  columella  very  com^ve,  folde<l  above,  the  lip  reflexed  and  appressed  t4>  the  umbilical  region. 

length,  10;  diameter,  6  mm. 

A  single  broken  specimen  was  co|lecte<l  at  Oulebra  Island,  whicrh  w^ms  to  l»e  this. 

Family  HYDATINID/E. 
Oenai  HTDATIHA  Sohumacher,  1817. 

Hydatina  physis  Tiinnjvus. 

Bulla  physitt  Linnociw,  Syst.  Nat.,  ed.  x,  p.  727, 1768. 

HyfUUina  phyti*  I»ilsbr.v.  Man.,  xv,  p.  387,  pi.  XLV,  figs.  14-17,  1893. 

Porto  Rico  (Gundlach);  West  Indies;  west  Africa;  central  Pacific;  Indian  Ocean,  etc. 

Oenofl  laCBOMBLO  Pilibry,  1894. 
Microtnelo  iindata  Bruguit^re. 

Bulla  undata  BniguiiTt'.  Enr.  Meth.,  i.  p.  380,  1791. 

Mirmmrlo  nudata  Pilnbry.  Man.,  xv,  p.  392.  pi.  LIX,  flgj*.  20-24,  1893. 

Porto  Rico  ((tundlach);  West  Indies;  Honduras  (Simpson). 

Family  SCAPHANDRIDi€. 

Oeniifl  ATT8  Montfort,  1810. 

Shell  solid,  involute,  oval,  usually  with  spiral  strijo  at  both  ends;  aperture  projecting  beyond  the 
vertex  and  base;  columella  plicate  or  concave,  generally  somewhat  reflexed  over  the  small  mubili<'us. 
Type,  A.  cymbultus  Montfort. 
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Sul)geim8  Aty8  8.  h. 
Atys  gruildinii  Sowerby. 

Atys  ffuitdivii  ikywerby.  Couch.  Icon.,  xvii,  pi.  v,  fig.  26,  1869. 

Shell  inflated,  thin,  dull  grayish  white,  attenuated  into  a  rounded  ridj^e  above,  where  it  is  perfo- 
nite<l  or  closed,  umbilicated  below;  wrinkled  with  growth  lines  and  spirally  striate,  especially  at  ends, 
where  it  is  sometimes  reticulated;  outer  lip  decidedly  elevateii  above;  columella  thin,  slightly  folded. 

Length,  8;  diameter,  5  mm. 

Mayaguez  Harbor,  Porto  Ri<'o,  one  specimen;  Knsenada  Honda,  Culebra,  one  shell. 

Atys  Sander  soni  Dal  I. 

Alysf  mndersuiii  Dall.  Bull.  Mu«.  Comp.  Zool.,  ix,  p.  99,  1881:  Blake  Rep.,  n,  p.  54,  pi.  xvu,  t\g.  7,  1889. 

Shell  thin,  polished,  translucent  white,  with  the  aperture  longer  than  the  axis  of  the  shell; 
growth  lines  faint;  spiral  sculpture  consisting  of  about  a  dozen  lines  at  each  end  of  the  shell,  becoming 
faint  or  obsolete  at  center;  vertex  having  a  deep  pit,  from  the  center  of  which  the  margin  of  outer 
lip  arises;  columella  nearly  straight,  reflected  over  the  umbilicus  and  closing  it,  or  only  leaving  a  chink. 

Length,  4;  diameter,  2  mm. 

Two  young  specimens  were  obtaintMl  in  Mayaguez  Harlxjr,  Porto  Rico. 

(Anaspidea.) 

Tectibranchs  without  a  fleshy  head  shieUl. 

Family  APLYSIlDiC. 

Animal  not  protected  by  a  shell,  the  neck  and  head  narrower  than  the  body;  mouth  a  vertical 
fissure;  two  tentacular  folded  lobes  alwve  the  head;  two  elevated  rhinophores  behind  these,  in  front 
of  which  are  the  small  eyes.  Pleuropodia  curved  over  the  back  forming  two  lobes  inclosing  mantle 
and  gill.  Genital  orifice  within  the  dorsal  slit;  shell  nearly  or  quite  covered  by  the  mantle,  a  mere 
concave  plate. 

Subfamily  APLYSINA. 

Oenuf  TETHT8  LinnsBai,  1758. 

Pleuropodia  arising  in  front  of  the  middle  of  the  animal's  length,  free,  used  as  swimming  lol)e8, 
mantle  nearly  covering  the  gill,  having  a  median  tube  or  orifice  produced  behind  in  a  lobe  or  lobes 
forming  an  excurrent  siphon;  foot  well  developed;  shell  thin,  with  pointed,  small  apex,  and  having 
a  concave  posterior  sinus. 

It  is  better  known  under  the  generic  name  of  Aply»ia. 

Tethys  protea  Rang. 

AitlyHM  proUa  RaUK,  Hist.  Nat.  Apl.,  p.  56,  pi.  x,  figs.  1-3,  1828. 

Back  much  swollen;  swimming  lobes  large;  neck  slender;  tail  pointed;  foot  large;  surface 
generally  covered  with  scattered,  ring-shaped,  dark  markings. 

Length,  from  4  to  16  cm. 

Knsenada  Honda,  Culebra  Island.;  Ponce  Reefs;  San  Antonio  Bridge,  San  Juan;  Mayaguez;  reefs 
at  (iuanica,  Porto  Rico;  Caballo  Blanco  Reef,  Vieques. 

This  form  varies  greatly  in  color,  and  among  our  numerous  specimens  as  to  size,  some  of  which 
are  pn)bably  young.  In  certain  specimens  the  rings  of  color  are  heavy  and  distinc^t;  in  others  there 
is  scarcely  a  tint  of  the  dark  rings  and  there  is  every  variation  between.  The  inner  sides  of  the 
pleui-opodia  and  the  mantle  are  variously  markeil  with  dark  patterns  of  color. 

Tethys  cervina,  n.  sp.     Plate  56,  flg.  2. 

Body  elongated,  flabby;  mouth  encircled  by  thick  lips;  tentacles  short;  eyes  inserted  in  front 
of  the  tentacles.  Swimming  lobes  thick,  united  l>ehind  at  some  distance  in  front  (►f  the  hinder 
extremity;  mantle  orifice  minute;  mantle  ending  liehind  in  a  small  fold;  foot  narrow,  nearly  smooth. 

Colors:  The  body  is  a  lurid  gray  overlaid  with  reticulations  and  blotches  of  darker  color.  It  als<> 
\\Ai^  si'attertHl,  small,  nearly  round,  smoky  brown  spot«  thniughout  its  surface.     The  fcM»t  is  smoky 
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brown,  ligjjter  i-olored  than  the  spote.  The  inner  edges  of  tlie  awiuiining  lobeH  are  l)eautifully  and 
distinctly  mat^ulate,  with  alternating  light  and  dark  patches.  The  mantle  ia  eolore<l  like  the  body,  but 
the  dark  spots  are  wanting,  and  the  dark  reticulations  are  somewhat  radiating.     Length,  7  cm. 

Shell  with  a  rather  strong  layer  of  lime,  elliptical  in  outline;  posterior  sinus  moderate.  Length 
of  shell,  SO'j  breadth,  19  ram. 

Mayaguez,  Porto  Rico. 

Nine  specimens  in  alcohol  were  obtaine<i  by  the  exiiedition,  all  prolmbly  young.  The  i>atteni 
of  coloring  is  quite  constant  in  all,  though  in  some  specimens  there  are  but  few  of  the  dark,  smoky, 
round  siwts.  As  the  description  is  from  alcoholic  material  only,  it  is  impossible  to  tell  what  the  colors 
may  lx»  in  a  living  state.     Most  of  the  specimens  are  badly  shrunken  or  drawn  up  by  the  alcohol. 

Tethys  pannila  (Guilding)  Morch.     Plate  53,  fig.  14. 
Ajdyvia panmla  (Guilding  MS.)  Morch,  Journ. de  Conch.,  1868, p. 22. 
Tethyg  parvula  Pllsbry,  Man.,  x vi,  p.  83.  pi.  xxxvii,  flgR.  28-25, 1895. 

Body  higher  than  wide;  mouth  placed  well  forward,  with  slightly  wrinkled,  thickened  lips; 
rhinophores  large,  folded;  tentacles  rather  small;  eyes  not  seen;  foot  elongated,  extending  to  a  point 
l)ehind,  its  border  crimped;  swimming  lobes  wide  and  almost  auricled  in  front,  narrower  and  united 
behind,  closely  inclosing  the  very  large  shell;  mantle  having  a  large  oval  opening  which  exhibits  the 
shell.  Excurrent  siphon  lateral,  opening  at  posterior  sinus  of  shell.  Color,  a  dirty  greenish  white; 
bonier  of  foot,  pleuropodia,  and  mantle  opening  intense  black,  as  are  the  tijis  of  the  rhinophores. 

Length  of  animal,  20;  diameter  of  mantle  opening,  5;  length  of  oi)ening,  H  mm. 

Shell  very  lai^e,  solid,  concave,  covered  with  a  rather  thick  epidennis,  which  peels  on  exposure 
to  air;  posterior  sinus  moderate,  overhung  by  the  epidermis;  apex  much  incurved,  callous,  but  having 
no  recurved  process.     Interior  calcareous,  slightly  iridescent,  pinkish  white,  externally  straw  colored. 

Length,  13;  breadth,  9;  height,  5  mm.     Length  of  sinus,  5  mm. 

Caballo  Blanco  Reef,  Vieques,  one  specimen. 

This  specumen  is  badly  contracted  by  the  alcohol,  and  is  not  in  goo<i  condition  to  study.     The 

si)eciefi  is  remarkable  for  the  great  size  and  solidity  of  its  shell,  which  is  deeply  concave  and  covers  the 

whole  animal. 

Subfamily  DOLABRIFERIN^. 

0«naf  BOLABSIFBKA  Gray,  1847. 

Animal  ovate-oblong  or  sack-like,  tapering  toward  the  head.  Eyes  as  in  Tethys.  Pleuropodial 
lobes  located  behind  the  middle  of  the  body,  scarcely  mobile,  inclosing  a  large  gill  cavity.  Mantle 
small;  foot  broad.     Shell  small,  nonspiral,  solid,  and  calcareous. 

Type,  D.  dotabrifera  Cuvier. 

f  Dolabrifera  ascifera  Rang.     Plate  56,  fig.  8. 
Aplytia  (DotabeOa)  OBCifera  Rang,  Htet  Nat.  Aplys.,  p.  51,  pi.  iv,  figs.  7-9, 1828. 

Body  (in  alcoholic  specimens)  elongate  ovate,  swollen  behind,  more  or  less  covered  with  warts; 
foot  very  large,  of  the  same  dimensions  as  the  body  and  bordere<l  by  an  expanded,  wavy  edge; 
rhinophores  and  tentacles  small,  shrunken;  eyes  minute,  between  the  rhinophores  and  tentacles, 
a  little  nearer  to  the  latter;  dorsal  slit  in  the  posterior  third  of  the  boily,  to  the  right  of  the  middle, 
al)out  one-fourth  the  length  of  the  body,  buttonhole-like  at  its  two  ends.  Right  pleuropodial  lobe 
overlapping  the  left,  l)oth  lobes  small.     Length,  50  mm. 

Shell  somewhat  narrowed,  the  apex  much  callous  with  strong  growth  lines  outside,  dead  >vhite, 
within  callous  and  shining,  quite  solid.     Length,  14;  breadth,  7  mm. 

Reefs,  Guanica;  Ponce,  Puerto  Rico;  Ensenada  Honda,  Culebra;  Caballo  Blanco  Reef,  Vieques. 

All  our  numerous  specimens,  some  of  which  are  no  doubt  young,  are  contracte<l  by  the  alcohol 
and  are  nmch  shorter  than  the  length  given  by  Pilsbry  in  the  monograph  of  the  Aplymida.  The 
shells,  however,  are  longer  than  the  measurement  given  by  him,  but  have  the  general  form  of  those 
figured  by  him  for  D,  aacifera^  though  they  vary  considerably,  some  of  them  in  the  direction  of 
D,  smflii  Pilsbry.     They  are  all  solid  and  milky  white  outside. 

P  Dolabrifera  sowerbyi  Guilding. 
Dolabrifera  mwerbi/i  Guilding,  Conch,  Icon.,  xvi.  pi.  i,  fig. 2, 1868. 

Body  in  alcohol  elongated,  i^ear  shaped,  much  .»<wollen  l)ehind;  foot  wide,  having  a  narrow,  sharp 
lK)rder  at  its  junction  with  body;  head  small;  rhinophores  and  tentacles  short,  shnmken  and  wrinkled; 
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eyes  about  midway  between  thetn;  mouth  and  lipe  small;  dorsal  furrow  distinct  in  front,  dosed  near 
dorsal  slit,  which  is  about  one-third  the  length  of  the  animal,  situated  behind  the  middle  of  the 
Ixxiy,  and  not  lateral;  anus  projecting  as  a  lai^ge  tube  at  the  posterior  end  of  slit;  pleuropodia  scarcely 
develoj^ed,  of  equal  size,  the  right  not  projecting  over  the  left.  Surface  pale  lurid  brown,  covered  witli 
small  mammillse  and  faint  sharp  pustules.    Length,  60;  diameter,  25;  height,  18  mm. 

8hell  elongated,  solid,  narrow  at  and  behind  the  apex,  somewhat  contorted,  a  concave  depression 
running  down  the  back,  whitish  and  dull  without,  polished  within.     Length,  13;  breadth,  5  mm. 

Hucares,  Porto  Rico,  one  specimen. 

Only  the  shell  of  D.  sowerhyi  has  been  described,  and  nothing  is  known  of  the  soft  parts  of  the 
spei'ies.    The  shell  of  this  specimen  agrees  pretty  well  with  Sowerby's  figures. 

0«niii  KOTABCHUS  Cavier,  1817. 

Ovate  or  fusiform,  swollen  in  the  middle.  Pleuropodia  united  behind  over  a  large  gill  i»vity; 
dorsal  slit  subcentral,  short     Foot  narrower  than  the  body,  acute  behind.     Shell  minute  or  wanting. 

Type  N,  indicus  Schweigger. 

Notarchus  pleii  Rang. 
Aplysia  p^'i  Raiig,  Hist.  Nat.  AplyH.,  p.  70,  pi.  xxi,  1828. 

Body  long  ovate,  very  soft  and  flabby.  Branchial  cavity  large,  a  little  in  front  of  the  middle  of 
the  body;  foot  long,  projecting  behind,  moderately  wide.  Surface  more  or  less  covered  with  filaments 
and  variously  lobed,  ragged  processes. 

Length  of  animal,  10  to  12  cm. ;  of  branchial  cavity,  35  mm. 

Boqueron  Bay,  Porto  Rico,  many  specimens. 

Specimens  in  alcohol  are  most  disagreeable,  shapeless,  flabby  objects,  of  a  dirty,  bottle  green. 
There  is  quite  a  little  variation  in  the  development  of  the  filaments  and  processes  on  the  body,  some 
specimens  being  nearly  covered  with  them  and  in  others  they  are  almost  wanting. 

(Notaspidea.) 

Tectibranchs  having  the  dorsal  surface  protected  by  a  large  shield. 

Family  PLEUROBRANCHIDi€. 

Gill  plume  arising  about  the  middle  of  the  right  side  and  extending  backward;  dorsal  shield 
fleshy;  animal  shell-less  or  having  a  small  Haliotiform  shell. 

Qenoi  PLElTBOBBAKCHirS  Cuvier,  1804. 

Body  oval;  mantle  about  the  size  of  the  foot,  free  and  projecting  at  the  edges  all  around; 
rhinophores  contiguous,  inserted  below  the  mantle.     Gill  bipinnate.    Shell  auriculate. 
Type,  P.  peronii  Cuvier. 

Pleurobranchus  lacteiis,  n.  sp.     Plate  56,  fig.  6. 

Body  elliptical;  mantle  soft,  inflated,  faintly  pustulous  and  wrinkled,  semitransparent;  foot 
smaller  than  the  mantle,  emarginate  in  front,  having  a  wrinkled  undulate  border;  rhinophores  elon- 
gated, compressed,  drooping  and  suddenly  curved  upward  near  the  ends,  extending  in  front  of  the 
veil  and  mouth;  veil  truncated  in  front,  with  a  small  projecting  lobe  at  each  comer;  mouth  round, 
with  thick  lips,  extending  as  far  forward  as  the  veil;  male  and  female  orifices  at  the  summit  of  a  double 
mammilla  situated  just  at  the  front  of  the  gill  plume;  gill  plume  attached  about  midway  back  on  the 
iKxly,  attached  the  front  three-fifths  of  its  length,  and  having  about  20  pairs  of  plumelets;  anus  just 
ulx)ve  the  hinder  point  of  attachment  of  the  gill.      Length,  22;  breadth,  15  mm. 

Shell  oblong,  depressed,  thin  but  solid,  havmg  about  2  whorls;  spire  full,  manunillary;  suture  well 
marked  and  ending  in  an  emargination  l)ehind;  growth  lines  developed  into  well-marked  irregular  ridges; 
surface  covereti  with  a  thin,  iridescent,  whitish,  or  straw-colored  epidermis.  Length  of  shell,  5.5; 
breadth,  3  nmi. 

Animal  and  shell  milky  white. 

Ensenada  Honda,  Culebra,  five  specimens. 

This  species  does  not  at  all  agree  with  any  of  the  three  forms  described  by  Morch  from  the  West 
Indies,  and  is  probably  new. 
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Order  NUDIBRANCHIATA. 

DORIDID^  CRYPTOBRANCHIATi€. 

Oenai  OSITOBOBIS  Berg^h,  1892. 

Oeitodoris  mollina  Ber^h  MS. 

A  single  spedinen  of  an  undetemiined  nudibranch  wa«  obtained  at  Ensenada  Honda,  Culebra. 
A  line  from  Dr.  R.  Bergh,  t«  whom  it  waa  submitted,  denominates  it  as  above,  but  the  description 
had  not  come  to  hand  at  date  of  printing. 

Order  PULMONATA. 

Suborder  BASOMMATOPHOBA. 

Superfamily  AKTSOPHUjA. 

Family  AURICULID^. 

Shell  spiral,  with  reversal  nut-leus,  covered  with  an  epidermis,  solid;  spire  more  or  less  elevateii; 
whorls  flattened;  aperture  elongfited,  wmtracted  by  columellar  teeth,  often  having  teeth  within  the 
outer  lip;  columella  generally  twisted. 

Oenui  MBLAMFU8  Montfort,  1810. 

Shell  oval  conoidal;  aperture  elongated,  narrow;  columellar  lij)  with  several  dentiform  plications; 
columella  plicate;  outer  lip  sharp,  with  revolving  ridges  within;  foot  truncated  in  front,  bifid  behind. 
Type  Melampus  coniformiji  Brugui^re  =  Voluta  coffen  Linn. 

Subgenus  Mblampus  s.  s. 

Melampus  coffeus  Linnseus.     Plate  58,  fig.  13. 

Bulla  coffea  Linnaeus,  Syst.  Nat.,  ed.  x,  p.  729, 1768. 

.Helampus  coffea  BInney,  Boet.  Journ.  Nat.  Hiat.,  vii,  p.  162,  pi.  lxxv,  fljf.  21,  25. 

8hell  conoidal,  with  a  tolerably  well-defined  shoulder  on  last  whorl  above,  which  is  ornamented 
with  a  narrow  light-colored  band;  below  this  are  generally  two  narrow,  revolving,  light  bands,  the 
general  surface  being  lead  color  or  lurid  brownish;  umbilical  region  sometimes  rimate,  at  others  entirely 
close<l;  on  the  colmnella  is  a  single  revolving  lamina,  and  higher  up  on  the  parietal  wall  a  double 
one;  inner  edge  of  outer  lip  brownish;  within  this  are  numenms  elongate*!  white  teeth  or  lira?. 

Length,  18;  diameter,  12  mm. 

San  Juan;  Catona,  Porto  Rico.     Widely  distriUntetl  in  the  West  Indies,  Florida,  etc. 

The  light-colored  revolving  bands  are  sometimes  very  faint  and  occasionally  are  al>8ent.  The 
d(i)iibie  parietal  tooth  is  a  tolerably  constant  character. 

Melampus  flavus  ((Tmelin?)  Binney.     Plate  54,  fig.  9. 

?  VftliUa  Jlam  Gmelin, Syst.  Nat.,  p.  3436, 1792. 

Mclampiig  Jlaiiut  Binney,  Boet.  Joum.  Nat.  Hist.,  vii,  p.  166,  fig.,  p.  167, 1863. 

? Melampun  gundlnehi  Pilsbry,  Trans. Conn.  Acad., x, p. 504, 1900. 

Shell  conoidal,  brownish  to  chestnut,  unicolored,  or  with  two,  sometimes  three,  revolving,  ligh^ 
liands,  the  upper  on  the  well-marked  shoulder;  the  base  of  the  shell  is  sometimes  white;  there  is  a  single 
revolving  subvertical  lamina  on  the  columella,  and  generally  another  on  the  parietal  wall;  the  lira? 
inside  the  outer  lip  are  white  aqd  irregular. 

Length,  14;  diameter,  9  mm. 

San  Juan;  Ensenada  Honda,  Culebra  Island;  also  West  Indies;  Florida,  etc. 

This  and  the  preceding  species  vary  much  in  fonn,  color,  and  other  characters,  and  there  are 
specimens  which  can  only  be  nameii  with  difficnlty.  (xenerally  the  M.  flaviis  has  a  single  lamina  on 
the  parietal  wall,  while  that  of  coffeiis  is  double,  but  this  character  is  not  absolutely  constant.  The 
former  has  generally  irregular  lira;  inside  the  outer  lip.  Occasionally  M.  coffeus  has  a  white  b:»8e.. 
The  nearly  vertical  columellar  fold  is  tolerably  constant  and  characteristic 
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Oenni  TRALIA  Gray,  1840. 

Shell  elongated,  with  a  plait  on  the  columella  and  two  on  the  body  whorl;  outer  lip  thickened, 
not  Urate;  foot  entire,  elongated,  simple  behind. 

Subgenus  Tkalia  8.  s. 

Tralia  pusilla  Gmelin.     Plate  54,  tig.  13. 

VoliUa  pusOla  Gmelin,  Syst.  Nat.,  p.  3436, 1792. 

Tralia  ptmOa  Dall,  Proc.  U.  S*  Nat.  Mus.  1885,  p.  276,  pi.  xviii,  fig.  5. 

Shell  a  rich,  deep  chestnut  color,  varying  from  oval  to  somewhat  elongate,  with  a  single  fold  on 
the  columella  and  two  on  the  parietal  wall;  outer  lip  thickened,  inflected  in  the  middle,  where  there 
is  a  single  revolving  ridge  on  its  inner  side. 

Length,  13;  diameter,  6.5  mm. 

Ensenada  Honda,  many  specimens. 

Oenofl  PEDIPE8  Soopoli,  1777. 

Shell  imperforate,  oval  to  subglobular,  with  somewhat  rounded  spirally  Urate  whorls;  columella 
rather  wide  and  bearing  two  lamellar  teeth;  parietal  wall  with  a  third  elevated,  compressed,  revolving 
tooth  or  lamella;  outer  lip  somewhat  callous  within,  generally  thickened,  often  toothed.  Foot  short, 
rounded  before  and  behind,  divided  below  by  a  deep  sulcus. 

Pedipes  mirabilis  Muhlfeld.     Plate  58,  tig.  8. 

Tiirbo  mirabUis  MOhlfeld,  Mag,  Ges.  Nat.  Freunde.  Berlin,  viii,  p.  8,  pi.  ii,  flg.  13,  a,  6,  1818. 
Ftdipes  mirabilis  Pfr.,  Mon.  Auric,  p.  70. 

Shell  small,  globuiar-conie,  with  about  four  rounded  whorls,  which  are  occasionally  slightly 
shouldered;  whorls  closely,  spirally  Urate;  outer  lip  sometimes  callous  and  having  a  low  entering 
tooth  within,  sometimes  not  at  all  thickened  or  toothed. 

Length,  3;  diameter,  2  mm. 

Ensenada  Honda,  Culebra.     Many  specimens  taken  alive. 

This  species  appears  to  vary  in  size  and  in  the  character  of  the  outer  lip,  and  no  doubt  includes  a 
number  of  nominal  species  described  from  the  West  Indies  and  Florida.  Specimens  in  the  National 
Museum  collection,  labeled  "Indo  Pacific,"  are  considerably  larger  than  the  above,  but  agree  in  other 
characteristics. 

OenaB  BLAUHEBIA  Shattleworth,  1854. 

Blauneria  heteroclita  Montagu. 

VtdiUa  heUrodHa  Montagu,  Test.  Brit.,  Suppl.,  p.  469,  1808. 

Wntineria  heterodUa  Dall,  Proc.  U.  8.  Nat.  Mus.  1885,  p.  287,  pi.  xvii,  fig.  6. 

Shell  slender,  very  minute,  smooth,  translucent,  sinistral,  with  a  single  strongly  marked  fold. 

Length,  3  mm. 

Porto  Rico;  Arango;  Cuba;  Jamaica;  Florida. 

Superfamily  UMNOPHUjA. 

Family  UMNJEIDM. 

Shell  variable,  spiral,  elevated  or  discoidal;  color  uniform.  Jaw  simple,  composed  of  three 
segments;  teeth  of  the  radula  in  horizontal  ranges;  marginal  teeth  serrate. 

Subfamily  LIMN^IN^. 

Genus  UMHJEA  Lamarck,  1801. 

liixnnaea  cubensis  Pfeiffer. 

lAmnxa  cubensie  Pfeiffer,  Weigm.  Arch.,  i,  1839,  p.  354. 

Porto  Rico,  several  localities  (Crosse);  Santo  Domingo;  Cuba. 

F.  C.  B.  1900-24 
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Subfamily  PLANORBIN^. 

Genai  PLAK0BBI8  OeoAroy,  1767. 

Sh(»Il  discoidal,  bioonrave,  with  the  whorls  visible  on  lx)th  sides:  aperture  small,  rounded, 
obli(|Ui';  j)eri8tome  simple,  generally  thin;  columella  wanting.  Jaw  with  three  segments;  foot  straight, 
obtuse  in  front  and  behind. 

Type,  P.  cffmem  Linnfpus. 

Plajiorbis  gruadaloupensis  Sowerby.     Plate  53,  figs.  11, 12. 
PUiiutrlm  guadaloupnifds  Sowerby,  Gen.,  iv,  p. 2  (no  pagination),  pi.  n  (plates  not  numbered),  fig.  2, 1821. 

Shell  large,  compre8se<l,  with  six  slowly  increasing  whorls,  which  are  rounded  on  both  sides  and 
have  very  delicate  incremental  and  revolving  sculpture  only  ^isible  under  a  glass;  shining,  ashy  or 
horn-colored;  apt^rture  rounded,  thin  but  slightly  oblique;  parietal  callus  distinct  and  well  advanced 
on  the  penultimate  whorl. 

Greater  diameter,  25;  leaser,  21;  height,  7  mm. 

Rio  Caguitas,  Caguas,  Porto  Rico;  several  living  specimens;  also  Santo  Domingo;  Guadaloupe. 

Planorbis  tuxnidus  Pfeiffer. 

PtanorbU  tumidus  Weiffer,  Weigm.  Arch.,  i,  p. 364, 1839. 

Pianorbis  caribasus  d'Orbigny,  Moll.  Cuba,  i,  p.  198,  pi.  xiii,  figs.  17, 19,  1842, 

Porto  Rico  and  Vieques  (Crosse);  Havana,  Cuba;  Mexico;  southwestern  United  States;  Florida. 

Planorbis  riisei  Dunker. 
PUinnrbis  riisei  Dunker  ii  Clessin,  Conch.  Cab.,  Neue  Aui^.,  Planorbis.  p.  110,  pi.  x  vii,  flg.  7, 1886. 
Porto  Rico  (Oosse);  Jamaica. 

Planorbis  refulgens  Dunker. 

PtanorbU  r^iUgentt  Dunker,  P.  Z.  S.,  1853,  p.  54. 

IHanorbis  refiUgcns  Dunker  <fe  Clessin,  Chemnitz,  Neue  Ausg.,  p.  106.  pi.  xviii,  flg.  10, 1886. 

Porto  Rico  (Crosse);  Santo  Domingo;  Jamaica. 

Planorbis  haldemani  C.  B.  Adams. 
PianorbiB  haldemani  C.  B.  Adams,  Cont.  to  Conch.,  p.  43, 1849. 

Humacao;  Luquillo;  Rio  Blanco,  Porto  Rico  (Crosse);  Jamaica. 

Planorbis  schrammi  Crosse. 

planorbis  schrammi  Crosse,  Joum.de  Conchyl,  xii,  p.  153,  pi.  vn,  fig. 2, 1>«U 

Rio  Afiasco;  Porto  Rico  (Crosse) ;  Guadaloupe. 

Planorbis  lucidus  Pfeiffer. 
Platunrbuf  IttddHtt  Pfeiffer,  Welgm.  Arch.,  i,  p.  354, 1839. 

Humacao;  Luiiuillo,  Porto  Rico  (Crosse) ;  Cuba;  Jamaica;  Guadaloupe. 

Planorbis  macnabianus  C.  B.  Adams. 

IHanorbis  macnabianm  C.  B.  Adams,  Cont.  to  Conch.,  p.  43, 1849. 

Near  San  Juan,  Porto  Rico  (Crosse);  Jamaica. 

Planorbis  circumlineatus  Shuttleworth. 

Pfanoj*<>  rircttwi/iM/^o^u*  Shuttleworth,  Diagn.  Neue  Moll.Benier  Mitth.,  1854,  p.  96. 

Near  Humacao;  Rio  Blanco,  Porto  Rico  (Crosse);  Santo  Domingo;  St.  Thomas. 

OenuB  PLAKOBBULA  Haldeman,  1842. 
Planorbula  albicans  Pfeiffer. 

Pfanorbis  albicans  Pfeiffer,  Weigm.  Arch.,  I,  p.  354, 1839. 
Porto  Rico  (Crosse);  St  Thomas;  Cuba. 
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Family  ANCYLID.H. 

OenaB  ANCYLXTS  Oeofflroy,  1767. 

Ancylus  obscurus  Haldeman. 

Ancylus  obsciirtis  Halderaan,  Moiiog.  Llmnaeiciae,  p.  9, pi.  i,  f\g.  3, 1844. 

Humacao,  Porto  Rico  (Crosse);  St.  Thomas;  Jamaica;  eastern  United  States 

Ancylus  beaui  Bourguignat. 

AruT/lus  beaui  Bourguignat,  Joum.  de  Conchy  1.,  ly, p.  176, 1858. 
Ancylus  beaui  Clessin,  Chemnitz,  n.  ed.,  p.  69,  pi.  vn,  fig.  10. 

Near  Luquillo,  Porto  Rico  (Crosse) ;  Guadeloupe. 

Family  PHYSID^. 

Shell  spiral,  thin,  horn-colored,  sinistral;  outer  lip  simple,  sharp;  tentacles  acute,  elongate; 
dentition  complex. 

Oenui  APLEXA  Fleming,  1828. 

Shell  sinistral,  thin,  brilliant,  apex  pointed;  whorls  but  slightly  r(»unde<l;  ai)erture  somewhat 
elongated;  columella  slightly  twisted. 
Type,  Physa  hypnorum  Linnaeus. 

Aplexa  sowerbyana  d*Orbigny.     Plate  54,  fig.  11. 

Pkyta  sowerbyana  d'Orbigny,  Moll.  Cubana,  i,  p.  190,  pi.  x,  figs.  11, 13, 1842. 

Shell  oblong-ovate,  polished,  dull  amber,  lighter  when  young;  spire  elevate^l,  m-uminate;  colu- 
mella thin,  slightly  tortuous. 

Length,  14;  diameter,  8  mm. 

Rio  Cagoitas,  Caguas,  Porto  Rico.  A  num])er  of  young  siHJttimeiiH  were  obtaineii.  Also  found  in 
Cuba,  Jamaica,  St.  Thomas,  and  Guadaloupe. 

Suborder  STYLOMMATOPHOEA. 

Superfamily  DITBEMATA. 

(VASOPTJI-MONATA. ) 

Family  ONCHIDIID^. 

Oenus  OKuuiilELLA  Oray,  1860. 

Animal  with  the  dorsal  surface  nonpapilliferous,  ovate,  leathery,  with  no  shell  in  the  adult  state; 
respiratory  orifice  above  and  on  right  side  of  vent,  genital  orifice  to  right  of  tentatiles. 
Type,  0.  nigricans  Quoy  &  Gaimard. 

Oncbidella  floridana  Dall. 

Onchidiumfioridanum  Dall,  Proc.  U.  S.  Nat.  Mus.  1885,  p.  288. 

Onchidium  {OrundieOa)  transaOanHcum  Heilprln,  Proc.  Acad.  Nat.  Sci.  Phlla.  for  1888,  p. 327,  pi.  15,  figs. 4, 4a;  PI Isbry, Trans. 
Conn.  Acad.,  X,  p.  508, 1900. 

Guanica,  Porto  Rico;  Knights  Key,  Florida;  Bermuda. 

This  form  is  stated  by  Sir  Charles  Eliot,  of  the  British  Legation,  to  be  almost  indistinguishable 
from  0.  nigricawi  Quoy  &  Gaimard,  which  he  collected  abundantly  at  Auckland,  New  Zealand.  One 
specimen  was  obtained  at  Guanica  by  the  United  States  Fish  Commission. 

Family  VERONICELLIDi€. 
Oenai  YEBOITICELLA  Blainyille,  1817. 

Body  long,  without  shell  or  furrow  above  the  margin  of  the  foot;  moderately  rounded  al>ove, 
flattish  below,  the  sole  divided  longitudinally  into  three  areas  by  impressed  lines;  nocturnal. 
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Veronicella  occidentalis  Guilding. 

OtwJddium  nccidciUale  Guilding,  Trans.  Linn.  Soc.,  xrv, p. 322, pi.  xxxi,  figs.  8-12, 1825. 

Animal  plumbeous  or  ))rownish,  faintly  puntulous,  sometimes  blackish ;  base  lighter,  often  mottled 
with  blac'k;  foot  narrow.     Length  (in  spirit),  45;  breadth,  14  mm. 

A  fiasco;  Caguas;  Porto  Rico. 

( OBTHXJBETHBA. ) 

Family  PUPID^. 

Oenm  BIFID ABIA  Sterki,  1 891. 

Bifidaria  pellucida  Pfeiffer. 

Pupa pdlucida  Pfeiffer,  Syinb.  i,  1841,  p.  46. 

Porto  Rico,  generally;  Vieques  (Crosse) ;  Wcj^t  Indies,  generally;  Yucatan;  Texas. 

Oenm  FUPOIDES  Pfeiffer,  1864. 
Pupoides  marginatus  Say. 

Cydttslmna  margiruUa  Say,  Jour.  Acad.  Philn.,  ii,  p.  172, 1821;  Am.  Journ.  Conch.,  in,  pi.  XV,  fig.  11. 

Fajardo,  Porto  Rico;  eastern  United  States;  several  of  the  West  Indies.  It  is  abnost  certain  that 
the  Bulimu8  niUdulua  of  Pfeiffer  (Weigm.  Arch.,  i,  1839,  p.  352)  is  this  species.  Only  a  brief  Latin 
description  is  given,  which,  however,  agrees  well  with  this  species,  and  Reeve's  description  and  figure 
in  the  Conchologia  (v,  1849,  Bulimus,  588)  fit  it  exactly. 

Oenm  VEBTIOO  Mttller,  1774. 
Vertigo  hexodon  C.  B.  Adams. 

PtijMi  Jirjcodt/n  C.  B.  Adams,  Cont.  to  C^onch.,  p.  37,  1819. 
Humacao,  Porto  Rico  (Crosse) ;  Jamaica. 

'  (HETEHXJHETHBA. ) 

Elasmogiiatha. 

Family  SUCCINEIDiE, 

Shell  oblique,  sometimes  Hattene<i,  paucispiral,  thin,  subtransparent,  and  unicolored. 

Oenm  SITCCINEA  Brapamaud,  1801. 

Shell  oval,  fragile;  spire  short;  whorls  few  and  rapidly  enlaiiglng;  aperture  oval;  outer  lip  thin, 
not  reflected,  united  below  by  a  broad  curve  with  the  thin,  smooth  columella. 

Seotion  TAPADA  Studer,  1880. 
Succinea  hyalina  Shuttleworth.     Plate  54,  fig.  15. 
Stircima  hj/<Uiiui  Shuttleworth,  Dia^.  neue  Moll.  Benier  Mitth.,  1854,  p.  56. 

Shell  shining,  with  rather  strong,  rude  growth  lines,  short  and  inflated;  whorls  scarcely  three, 
rapidly  increasing;  spire  short;  suture  well  defined  but  not  deep;  aperture  lar^,  regularly  oval, 
much  wider  below.     Color  pale  buff,  the  alcohohc  specimen  showing  iridescent  tints. 

Length,  10;  diameter,  6.5;  length  of  aperture,  7.5;  diameter,  5  mm. 

Caguas,  one  specimen  taken  alive. 

Succinea  approximana  Shuttleworth. 
Succinea  approximans  Shuttleworth,  Diagu.  neue  Moll.  Bemer  Mitth.,  1854,  p.  66. 
Porto  Rico,  common  (Crosse) . 

Succinea  riisei  Pfeiffer. 

succhim  riisei  Pfeiffer,  S^eits,  Mr  Mai.,  x,  1853.  p.  52. 

Qnebradillas,  Porto  Rico  (Crosse) ;  Santa  Cruz. 
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(SIOMXJRETHRA. ) 

Aulacopoda. 

Family  ZONITID.E. 

Oenni  YITBEA  Fitzinger,  1888. 

Vitrea  insecta  von  Martians. 
Hynliva  inncda  K.  von  Martens,  Jahrb.  d.  Deutach.  nrnl.  Ges.,  iv,  1877,  p.  345, pi.  xi i,  Vi^i^.  3. 

Cagiiana,  near  Utuado,  Porto  Ri«)  (Croese). 

Hlan<l  reporteil  ^mrea  imlentaia  from  Porto  Rico.  Crosse  states  that  this  species  is  near  to  imleniain^ 
but  i»erfectly  distinct,  and  that  it  was  probably  the  insectu  that  Bland  mistook  for  indentaUi. 

Vitrea  bryodes  Shuttleworth. 
Zonitr9  bryodes  Shuttleworth,  Diagn.neue  Moll.  Bemer  Mitth.,  1834,  p.  86. 

This  Species  has  never  been  figured.  Its  generic  position  is  a  little  uncertain,  as  is  that  of  the 
pre<reding  species.     It  is  reported  from  various  localities  in  Porto  Rico  (Crosse). 

Oenns  ZONTTOIDES  Lehmann,  1862. 

Zonitoides  minusculus  Binney. 
HeliJ-  inimucida  Binney,  Bo8t.  Joiim.  Nat.  Hist.,  ill.  p. 34ft, pi.  xxii, flg. 4, 1«43. 
Fajardo;  Humacao,  Porto  Rico  (Crosse). 
Widely  distribute*!  over  the  United  States,  parts  of  Mexico,  and  various  West  Indian  islands. 

Oenni  OUFFYA  Mdrch,  1867. 
Guppya  g-undlachi  Pfeiffer. 
Helix  tjiiwUachi  Pfeiffer,  Areh.  furNatnrg.  i,  1840,  p.2fi0. 

Porto  Rico,  numerous  localities;  Vieques  (Crosse);  Santo  Domingo;  St.  Thomas;  Cuba;  Nicaragua; 
Florida. 

( AONATHOMOBPHA. ) 

Family  GLANDINID;€. 
Oenni  OLAKDIKA  Schumacher,  1817. 

Shell  elongated  with  elevate<l,  conical  spire  and  lengthened  body  whorl,  with  the  base  usually 
attenuated;  whorls  but  slightly  rounded;  aperture  elongate,  wider  below;  outer  lip  scarcely  thickened ; 
columella  curved  and  inrolled,  truncate  at  its  base. 

Type,  Glandirut  olivacea  Schumacher. 

Glandina  portoricensis  Pfeiffer. 

.idina portaricensis  Pfeiffer,  P.  Z.  S.  184«,  p.  111. 

fUinariisH  Pfeiffer.  Chemnitz,  Conoh.  C^ab,,  n.ed.,  Achatina,  pi.  i.xvir.  figs.  3, 4. 

Port/)  Rico,  many  IfM-alities  (Crosse). 

Glandina  terebraBformis  Shuttleworth. 
^linti  ferdtrjf/fymifH  Shuttleworth,  Diagn.  nene  Moll.  Bemer  Mltth..  IS.'vl,  p.  52. 
C-eiba;  Rio  Blanco;  Vega  Baja,  Porto  Rico  (Croese);  Santo  Domingo. 
Glandina  sulculosa  Shuttleworth. 
^ulriUimi  Shuttleworth,  Diagn.  neue  Moll.  Bemer  Mltth.,  1854,  p.  52. 
i  Juan;  Humacao;  Utuado,  Porto  Rico  (Crosse). 

Glandina  interrupta  Shuttleworth. 

up/a  Shuttleworth,  Diagn.  neue  Moll.  Bemer  Mitth.,  1854,  p.51. 
em  part  of  Porto  Rico  (Crosse). 
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Glandina  glabra  Pfeiffer.     Plate  53,  fig.  <). 

AcJintina  (Glawlina)  glabra  Pfeiffer,  Symb.  Hel.,  ill,  1846, p. 90. 

Shell  tliin,  smooth,  Bhining,  light  corneous,  with  distant  retldish  Ptrigations  which  fade  out  on 
the  body  whorl;  whorls  8;  suture  distinct,  finely  crenulately  inargine<l;  outer  margin  of  the  aj>ertniv 
not  incur\'ed  in  the  middle. 

length,  28;  diameter,  12  mm. 

Under  rocrks  in  pastures,  Bayamon,  Port-o  Rico.     One  broken  s|>ecimen. 

Family  CIRCINARID^. 
Oenns  CXBCniABIA  Beck,  1887. 

Shell  thin,  widely  umbilicate<l,  deprease<l,  striate  or  wrinkled,  generally  uniform  in  color;  whorls 
4  to  5,  the  last  broad,  moderately  deflexed  in  front;  peristome  slightly  thickened. 
Type,  Helijc  cojwava  Say. 

Circinaria  concolor  F^russac.     Plate  54,  figs.  8,  10. 

JlelU  concolor  F^rassac,  Hist.  NaL  Moll.  Terr.,  208,  pi.  82.  fig.  2,  1821. 

Shell  widely  umbilicate<l,  subdiscoidal,  smooth,  dark  chocolate  brown,  feebly  strigate  with  lighter 
brown;  suture  linear;  whorls  4,  rapidly  increasing,  the  last  obliquely  depressed  above;  base  convex. 
Diameter,  22;  height,  9  mm. 
Bayamon,  Porto  Rico. 

Holopoda. 

Family  STENOGYRIDi€. 

This  group  is  frequently  (tailed  Ar}mim\(br. 

Oenm  LEFTINABIA  Beck,  1887. 
Leptinaria  antillanun  Shut  tie  worth. 
J^itinaria  antUlanim  Shuttleworth,  Diagn.  neue  Moll.  Berner  Mitlh.,  1854,  p.  50  (nnfigured). 
HumacAo,  Port^)  Rico  (('rosse);  Tortola,  Guadeloupe. 

Leptinaria  stylodon  Shuttleworth. 
Ijeptinaria  stylodon  Shuttleworth,  Diagn.,  neue  Moll.  Benier  Mltth.,  1854,  p.  50  (unflgurod). 
Humacao,  Porto  Rico  (Crosse). 

Leptinaria  opalescens  Shuttleworth. 
Leptinaria  opalescens  Shuttleworth,  Diagn.  neue  Moll.  Berner  Mitth.,  1854,  p.  50. 
San  Juan;  Geiba;  Humacao,  Porto  Rico  (Crosse). 

Oenns  STENOOTRA  Shuttleworth,  1864. 

Small,  elongated,  translucent,  many  whorled,  shells  with  an  obtuse  summit  and  simple  perist4>nie; 
mostly  oviparous,  laying  very  -large  eggs  for  the  size  of  the  shell. 

Stenogyra  terebraster  Ijamarck. 

BtUimns  terebranter  I^marck,  An.  sans  Vert.,  vi.  p.  124,  1822;  Lister,  Hist.,  pi.  20,  fig.  15? 

Porto  Rico,  numerous  localities  (Crosse);  Cuba. 

Stenog^yra  swiftiana  Pfeiffer. 
Bulimns  sxei/lianns  Pfeiflfer,  Monog.  Hel.,  ill,  p.  399, 1853;  Conch. C&b.  Bvlimns,  pl.r>9,  ags.9-11. 
Porto  Rico,  many  localities;  Vieques  (Crosse);  St.  Thomas. 

Oenm  OPEAS  Albers,  1850. 

Opeas  subula  Pfeiffer. 

Acliatina  subula  Pfeiffer,  Arch,  fiir  Naturg.,  i,  1839,  p.  352. 
Staioffyra  »nbula  Binney,  Man.  Am.  L.  Shells,  p.  425,  fig.  473, 1885. 

San  Juan;  Fajanlo,  Porto  Rico  (Crosse);  Santo  Domingo;  Cuba;  Jamaica;  Barbados;  Antigua; 
St.  John;  St.  Thomas;  Mexico;  Alabama;  Cochin  China. 
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Opeas  micrus  d'Orhigny. 

Helix  micra  d'Orblgiiy,  Mag.  de  Zool.,  1835,  p.  9,  No. 49;  Voy.  Am.M6r.,  p.  262,  pi.  xi.i  bis,  figs.  18, 19. 

Eastern  Port*)  Rico;  Vieques  (Crosse);  Cuba;  .Taniaicui;  Barbados;  St.  John;  St.  Thomas;  Florida; 
South  Carolina;  Bolivian  Andee;  Rio  Janeiro. 

Opea«  margaritaceus  Shuttleworth. 
SlnnKjipn  {Opens)  •nmrgariiacea  Shuttleworth,  Diagii.  Neue  Moll.  Beriier  Mitth.,  isr>i,  ^t.  47  (uiifiguro<l). 
Rio  Blanea  in  the  Sierra  de  Luquillo,  Port-o  Rico  (Crosse). 

Opeas  alabastrinus  Shuttleworth. 
StnuHfyra  {Opem)  alabastrina  Shuttleworth,  Diagn.  Neue  Moll.  Benier  Mitth.,  1854,  p.  47  (uufigurtMl). 
San  Juan,  Porto  Rico  (Crosse). 

Opeas  g-omphariuxn  Shuttleworth. 

Stmof/f/ra  {Opffut)  gmnphfirinm  Shutthnvorth,  Diagn.Neue  Moll.Berner  Mitth.,  1854, p. 47  (uiiflgurod). 

San  Juan,  Porto  Rico  (Cn)sse). 

Opeas  g-oodallii  Miller. 

HelU  goodaUii  Miller,  Ann.  of  Phil.,  vii,  p.  381,  1822. 

BtdimHs goodallUReeve,  Conch.  Icon.,  pi.  lxxxiv,  fig.  621,  1849. 

Various  localities  in  Porto  Rico  (Crosse). 

Oenni  SUBITLINA  Beck,  1837. 

Shell  diaphanous,  elongated,  subcylindrical,  with  obtuse  8unriniit;  whorls  numerous;  aperture 
oval;  columella  twisted,  subarcuate  and  truncated  below. 
Type,  Snfmlina  sulcakt  Gray. 

Subulina  octona  Bruguicro. 
Bnlimiis octmia  Bnigui^re,  Enc.  M6th.,  i,  p.  325,  No.  47,  1789;  Chemnitz,  Conch.  (;ah..  ix,  p.  90,  pi.  cxxxvi,  fig.  1264. 

This  common  and  widely  distributed  si)ecies  has  from  8  to  9  well-rounded  whorls,  having  ileliciite 
strife,  which  are  more  strongly  developed  in  the  deep  suture,  where  they  often  form  faint  den ticulations. 
When  fresh  the  shell  is  horn  colored  and  shining. 

Caguas;  under  rocks  in  pastures,  Bayamon;  Ensenada  Honda,  Culebra;  also  West  Indies  generally, 
Mexico,  and  Central  and  South  America. 

This  with  other  St4mogyri(hc.  has  no  doubt  been  carried  about  the  world  on  banana  i)lants. 

Subulina  cu^icularis  Shuttleworth. 
Staioy^a  {Sttbulina)  aeicularis  Shuttleworth,  Diagn.  nene  Moll.  Berner  Mitth.,  1854,  p.  49. 
Fajardo,  Porto  Rico  (Crosse). 

Oenm  SPIBAXIS  C.  B.  Adami,  1850. 

Spiraxis  paludinoldes  d'Orbigny. 
AcluiHnapdludinoide*d'OT\i\gi\'^\  Moll.  Cubana,  i,  p.  171,  pi.  xi,  figs.  13-15,  1841. 
Agua<lilla,  Porto  Rico  (Crosse);  Cuba;  Jamaica,. 

Oenm  PSEUDOBALEA  ShntUeworth,  1854. 
Pseudobalea  dominicensis  Pfeiffer. 

Balfa  dominiceitsis  Pfeiffer.  P.  Z.  S.,  1851,  p.  140;  Mon.  Hel.  Viv.,  iv,  p.  4M  (unfigured). 

Porto  Rico,  many  localities  (Crobse);  Haiti;  Cul)a,  at  Bayamon  (Gundlat^h). 

Family  CLAUSILIID^. 
Oenm  CLAUSILIA  Drapamand,  1805. 
Shell  elongated,  many  whorled,  generally  reversed;  aperture  oval  or  j)ear  shaped,  with  a  sinus 
above;  peristome  with  a  continuous  border;  columella  oblique,  furnished  with  lamella.     The  aperture 
is  provided  with  a  movable,  shelly  plat«. 
Type,  Clatutilia  plicaitUa  Draparnaud. 
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SMtion  VEHIA  H.  k  A.  Adams,  ISM. 

Olausilia  bicanaliculata  F^'ni88a<\     Plate  54,  fig.  14. 

Clausilia  bicanaliciikUa  Fi'^rusBac,  Tableau,  p.  02,  Xo.  523,  1821. 

Tnrhft  tridens  auctorum,  a.s  of  ChcmniU;  Clnutsilia  co^ttdaia  I^marek,  1822;  and  ClausUia  Uibiala  Sowerby,  not  Dillwyn. 

Shell  with  a  slight  umbilical  depression,  with  about  eight  scarcely  roun(le<i  whorla,  the  apex 
decollated,  the  lant  whorl  much  constricted  and  drawn  out  into  a  neck;  sculpture  of  two  kinds:  a 
series  of  longitudinal,  curved,  rather  strong  ridges  crossing  which  are  oblique  fine  wrinkles;  aperture 
directly  in  line  with  the  axis  of  the  shell,  strongly  reflexed,  white,  with  two  sharp,  curve<l  plioation.^ 
on  the  columella.     The  general  color  of  the  shell  is  a  pale  brown. 

length,  27;  diameter,  5;  of  aperture,  6  mm. 

El  Yunque;  Cayey,  Porto  Rico. 

A  member  of  a  genus  having  over  700  species,  ite  metn)iK)liB  being  in  southeastern  Europe.  It  ia 
well  represented  in  Japan,  southeast  Asia,  and  the  East  Indian  Archipelago.  Quite  a  number  of  species 
are  found  in  western  South  America,  and  this  single  form  inhabits  the  West  Indies  and  is  confined  to 
Porto  Rico. 

Family  UROCOPTID^. 
Oenni  PINEBIA  Poey,  1864. 
Pineria  viequensis  Pfeiffer. 
Jiiilimus  tiequaisis  Pfeiffer,  Mai.  Blatt.,  ni,  p. 46, 18.V.;  Novit. Conch., in,  pi. 93, (Iks. :^9-«1. 
Island  of  Vieques  (Pfeiffer) . 

Oenni  CEBION  Bolton,  1798. 
Shell  rimate,  cylindrical,  or  jnipiform,  generally  vertically  ribbed,  solid;  whorls  scarcely  rounded, 
the  upper  tai)ering  rapidly  to  a  point,  the  last  narrowed  at  the  base,  usually  ascending;  aperture 
rounde<i,  subquadrate,  or  oval,  i)ointed  alx)ve;  peristome  thick,  reflexed;  columella  nearly  always 
bearing  a  dentifonn  fold,  and  the  parietal  wall  having  a  denticle. 
Type,  Turbo  tun  Linn. 

Sul^nus  Strophioph  Dall,  1894. 
Cerion  crassilabre  Sowerby. 
Pupa  cfxusilabrU  Sowerby,  Conch.  Icon.,  xx,  Pupa  14,  pl.  ii,  fig.  14, 1875. 

Porto  Rico;  Virgin  Islands.  Acconling  to  Pilsbry  and  Vanatta  (Proc.  Acad.  Nat  Sci.  Phila.  1896, 
p.  324)  this  species  is  found  in  Porto  Rico.     It  is  not  given  in  the  list  of  Crosse  or  Gundlach. 

Cerion  stria^^ellum  (F^nissac)  Guerin.     Plate  53,  fig.  4. 

Pupa  slrialella  Ferussac  Mss.in  Giierin,Icon.  du  R^gme  Anlm.MolL.p.  16,  pl.  6,  fig.  12,  1832:  Kdster,  C^nch.  CJabinet,  Pupa, 
pl.  10,  figs.  14, 15. 

Shell  rather  short,  cylindrical,  with  a  roimded  blmit  summit;  whorls  about  nine,  scarcely 
convex,  the  first  one  and  one-half  to  two  smooth,  milk  white  to  corneous,  the  remainder  with  very 
numerous  fine  ridges,  which  are  oblique  alx)ve  and  vertical  on  the  lower  whorls;  surface  white  or 
white  variously  blotched  with  horn  color;  aperture  rather  small,  rounded  or  subquadrate,  liaving  a 
small,  revolving,  deep-seated  lamellar  tooth  on  the  columella,  and  a  short  lamellar  one  on  the  parietal 
wall,  white  or  brownish  within;  peristome  moderately  thickened,  reflexed;  base  rounded  and  ending 
in  an  ill  defined  ridge  around  the  small  umbilical  perforation. 

Length,  23;  diameter,  10;  greatest  length  of  aperture,  7  mm. 

Cabo  Rojo  Light;  Ponce,  Porto  Rico.  The  8j)ecimen  from  Ponce  is  longer,  more  tapering  above, 
and  more  strongly  ribbed  than  the  shells  from  Cabo  Rojo,  and  has  ten  whorls.  The  material  examined 
agrees  very  well  with  the  original  description  of  Pupa  sirialeUa^  and  it  is  quite  probable  that  it  is  that 
species.  The  material  from  Porto  Rico  collected  by  the  Fish  Commission  belongs  to  the  subgenus 
SlropMops.  It  certainly  differs  nmch  from  the  description  and  figure  of  Pupa  crassUabris  in  the  Con- 
chologia  Iconica,  which  has  a  double  lip.  We  have  numerous  specimens  from  Porto  Rico,  Tortola, 
and  Anguilla  in  the  National  Museum  collection,  none  of  which  have  a  double  lip. 

Pilsbry  and  Vanetta  place  Cerion  striateUum  in  the  subgenus  IHacerion,  and  credit  it  to  Cal)o  Cruz, 
Cuba,  only. 
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Cerion  microstoma  Pfeiffer  (var.). 

Ptijm  mirifintomn  }»feiflfer, Mai. Blatt,, l, p. 207, pi.  in, figs.  15, 16, 1854. 

Given  in  Crosse's  list  as  a  Porto  Rican  8i)eciea  on  the  authority  of  Pfeiffer.     Crosse  states  that  it 
is  only  the  variety  which  comes  from  this  island,  the  type  l)eing  found  in  Cnba. 

Genus  MACBOCEBAMITB  Onilding,  1828. 

Macroceramus  microdon  Pfeiffer. 

Bidimns  microdon  Pfeiffer,  P.  Z. S.,  1851, p. 2f>l. 

San  Juan,  Porto  Rico  (Crosse);  St.  Thomas;  8t.  John. 

Macrocersjnus  8huttle"worthi  von  Martens. 

Macroceramus  shuUlcworUii  K.  von  Martens,  Jahrb.  d.  d.  Malak.  Ges.,  iv,  p.  362, 1877. 
Macroceratnus  microdon  var.  /5  Shuttleworth,  DIagn.  none  Moll.  Bemer  Mltth.,  1854,  p.  58. 

Penuelas,  Porto  Rico  (Crosse). 

Macroceramus  johannis  Pfeiffer. 
Mctcrocrnmusjohannut  Pfeiffer,  Mai.  Blatt..  xxii,  1875,  p.  119. 
Agnadilla,  Porto  Pico. 

Genua  BBACHTPODELLA  Beok,  1888. 
Seotion  BRAOHYPOSELLA  b.  b. 

Bradiypodella  pallida  (Tuilding. 

BrticJiinmspnmdrwQwWCihxg  (MS.),  OylindreUa  pallida  Pfeiffer,  in  Phillppl,  Abbild.,  n,  p. 52,  pi.  ii,  fig.  14, 1845. 

Near  San  Juan;  Vega  Baja;  Penuelas,  Porto  Rico  (Crosse) ;  St.  Thomas;  Jamaica. 
Brachypodella  portoricensis  Pfeiffer. 
Cit/indreMa  jKMrioriccngis  Pfeiffer,  Zelts.  fiir  Mai.,  ix,  1852,  p.  151;  Conch.  Cab.  OylindreOn,  pi.  iv,  figs.  14-1.5. 

Porto  Rico,  various  localities  (Crosse). 

Br€u;hypodella  riisei  Pfeiffer. 
Oyliwlrdla  riisei  Pfeiffer,  Zelts.  filr  Mai.,  ix,  1862,  p.  183;  Conch.  Cab,  Cylindrelhi,  pi.  v,  figs.  18-20. 
Porto  Rico,  many  localities  (Crosse) . 

Family  BULIMULID^E. 

Subfamily  AMPHIBULIMINiE. 

Genus  SDCPiniOPSIS  Beck,  1887. 

Sul>genu8  Pi^TYSucciNEA  Ancey,  1881. 

Simpulopsis  portoricensis  Shuttleworth. 

Simpuiopris  portoricensis  Shntilevforih,  Diagn.  neue  Moll.  Berner  Mitth.,  1854,  p.  55. 

Sierra  de  Luquillo,  Porto  Rico,  abundant  on  leaves  of  l^anana^^  (Crosse). 

Simpulopsis  psidii  von  Martens. 
/itttinms  {Kndiitpliut)  psidii  E.  von  Martens,  Jahrb. d. Deutsche  Malak.  (ies.,  rv,  p.35l,pl.  xii,  fig. 6, 1877. 
(^ajfuana,  near  Utumlo,  Porto  Rico  (Crosse). 

Genui  G£0TI8  Shuttleworth,  1864. 
OsBotis  nigrrolineata  Shuttleworth. 
Gtrnlis  nigrolineata  Shuttleworth,  Dlngu.  neui-  Moll.  Berner  Mltth.,  IHiVl,  p.  127. 
Sierra  <le  Lu<]nillo,  Porto  Ric'o,  on  banana  leavt^  (Cro-ssc^). 
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Geeotis  flavolineata  ShuttU^worth. 

Girotix  jUivolimntn  Shuttleworth,  Diagii.  nene  Moll.  Benier  Mitth.,18M.p.  127. 
Sit^rra  <!('  Luqnillo;  Areoilw);  rtiimlo,  Porto  Riro  (Cronse). 

GhaBOtis  malleata  Pilnhry. 

(iirotix  muUtnia  Pilsbry,  Manual,  2*1  ser.,  xii.p,  230,  pi.  LXii.fiKR.  36-40, 1899. 
Nt*ar  San  Juan,  Porto  Rico  (Pilsbry). 

Gaeotis  albopunctulata  Shuttleworth. 
Gutotis  allMypunritdtUa  Shuttleworth,  Diagn.  neue  Moll.  Berner  MHth.,1854,  p.8«. 
Huina<^>,  Port4)  Rioo,  on  tnni  trnnkfi  (Oosse). 

Subfamily  BULIMULINiE. 
Oenu  BULnnTLnS  Leach,  1815. 

Shell  varying  fn)in  ovate-conic  t^)  oblong,  columnar  or  lanceolate,  unibilicate  or  imperforate; 
aperture  with  the  lip  thin,  generally  not  expanded;  coluinella  expande<l,  rather  straight;  apical 
whorlH  either  Hniooth,  vertically  costulate,  or  with  the  wrinkleH  interrupted  and  broken  into  granules. 

TyjK%  BiUhnnbis  ^.r/Z/x  (Tinelin. 

Subgenus  BruMiiLus  s.  s. 

BulimuluB  ezilis  Gmelin.     Plate  53,  fig.  3. 
Jlelix  exUis  Gmelin,  Syst.  Nat.,  p.  3668,  1792. 

Shell  narrowly  perforated,  somewhat  elongatetl,  thin  to  soHd,  dirty  white  or  whitish  with  purple- 
brown  spire  and  Imse,  often  with  from  one  to  three  dark  revolving  bands,  the  upper  and  lower  wide; 
surface  nearly  smooth;  whorls  about  six,  the  first  two  delicately  zigzag  striate;  sutures  well  marked; 
aperture  alwjut  two-fifths  length  of  shell,  showing  within  markings  of  exterior;  outer  lip  scarcely 
thi(!kened  or  reflected;  columella  nearly  straight,  i*eflexe<i  so  as  to  partially  cover  umbilical  o])ening. 

Height,  20;  diameter,  9;  height  of  aperture,  9  mm. 

Aguadilla;  San  Juan,  Porto  Rico. 

Bulimulus  exilis  var.  eyriesii  Drouet. 
Bulimus  qfrienl  Drouet,  E.ss.  Moll.  Terr.  Fluv.  Guyane  Fran.,  p.  63,  pi.  i,  figs.  12, 13,  1859. 

This  form  is  slightly  thinner  than  the  type,  is  never  banded  but  is  nearly  uniform  colored  and 
shows  faint  revolving  strite.     The  lower  part  of  the  shell  is  generally  a  little  wider  than  the  type. 

San  Juan,  Porto  Rico. 

Bulimulus  diaphanus  Pfeiffer.     Plate  53,  fig.  6. 

Bidxmxm  diaphanus  Pfeiffer,  P.  Z.  S.,  1851,  p.  125. 

Shell  perforate,  thin,  fragile,  covered  with  a  delicate,  hom-coloretl  epidermis,  which  is  pinched  up 
throughout  into  broken,  revolving  lirse;  whorls  six,  somewhat  rounded;  the  apex  punctately  reticulateni; 
ai)erture  ovate,  about  three-sevenths  of  the  length  of  the  shell;  outer  lip  thin,  not  expanded;  columella 
reflexed  over  the  umbilicus. 

Height,  16;  diameter,  7  mm. 

Under  rocks  in  pastures,  Bayamon,  Porto  Rico;  Caguas,  under  bricks  in  a  ganlen. 

Oenns  BBYILSITS  Alberi,  1850. 

Shell  ovate  or  oblong,  with  conic  spire,  umbilicate  or  imperforate,  rather  thin;  aperture  triangular 
to  ovate;  lip  simple  or  expande<l;  apical  whorls  wnth  a  minute,  even  grating  of  longitudinal  and  spiral 
strife.     Type,  Drymxm  hygrohylmia  d'Orbigny.  "^ 

Subgenus  Drym^us  s.  s. 
Drymseus  hjabnarsoni  Pfeiffer. 
Btdimius  J^jalmarsmd  Pfeiffer,  Mai.  Blfttt.,  ni,  p.  51, 1856  (unfigured). 
Pajas  plantation,  near  Manati,  Porto  Rico  (Crosse). 
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DryxosBus  liliaceus  F^russac.     Plate  53,  fig.  10. 
Helix  {Cochlogena)  liHacea  F^riLssac,  Prodr.,  1821,  p.  54;  Hist.  Nat.  Moll.  Terr.,  pi.  142  b,  fig.  11. 

Shell  perforate,  rather  solid,  shining,  cretaceous  or  milky  white,  sometimes  stained  with  hluish; 
whorls  six  and  one-half  to  seven,  .scarcely  rounded,  with  very  fine,  revolving,  incised  lines,  the  last 
somewhat  swollen  at  the  base;  aperture  ovate;  peristome  scarcely  expanded,  not  thickened;  columella 
deeply  entering,  slightly  sinuous,  reflected  and  pressed  in  over  the  umbilicus. 

Height,  30;  diameter,  14;  length  of  aperture,  13  mm. 

Cayey,  Porto  Rico.     Many  specimens  living,  mostly  young. 

DrymaBus  elongatus  Bolten.     Plate  53,  fig.  5. 
Helix  elongala  Bolten,  Mus.  Boltenianam,  Ist  ed.,  p.  107, 1798. 

Shell  perforate,  solid,  with  delicate  growth  lines  and  sometimes  with  faint  traces  of  revolving 
sculpture,  white,  salmon-colored,  ashy  or  buff,  often  with  three  bands  of  dark  color,  which  may  be 
entire  or  broken,  sometimes  longitudinally  streaked  with  brown;  whorls  six  or  seven,  somewhat 
rounded;  aperture  ovate;  peristome  thick,  slightly  reflexed,  advanced  in  the  middle,  showing  within 
the  outside  pattern  of  coloring;  columella  faintly  sinuous,  often  dark  brown. 

Height,  30;  diameter,  14;  length  of  aperture,  15  mm. 

Hucares,  Porto  Rico,  brownish  and  streaked  varieties;  Culebra  Island,  white  variety. 

Family  HELICID^. 

Subfamily  SAGDIN^. 

Oenus  THTSANOPHORA  Strebel  &.  Pfeffer,  1880. 

Thysanophora  dioscoricola  C.  B.  Adams. 

Helix  dioscoricola  C.  B.  Adams,  Proc.  Bost.  Soc.  Nat.  Hist.,  1845,  p.  16. 
ZonUm  dioscoricola  Tryon,  Manual,  ii,  p.  174,  pi.  liii, figs. 46, 47, 1886. 

Island  of  Vieques;  Jamaica;  the  variety  cieca  in  Florida,  Texas,  and  Trinidad. 
Thysanophora  plagioptycha  Shuttle  worth. 

Helix  plagioptycfia  Shuttleworth,  Diagn.  neue  Moll.  Bemer  Mitth.,  1864,  p.  37. 
Zoniies  plagioptycfia  Tryon,  Manual,  ii,  p.  174,  pi.  liii,  fig.  51, 1886. 

Humacao;  Fajardo;  Ceiba;  Rio  Blanco,  Porto  Rico;  island  of  Vieques;  the  variety  granum  in 
Florida,  Mexico,  and  Yucatan. 

Thysanophora  krugiana  von  Martens. 
Helix  {Microphysa)  krugiana  E.  von  Martens,  Jahrb.  d.  Deutsche  Malak  Ges.,  iv,  p.  346,  pi.  xii,  fig. 4, 1877. 
Caguana,  near  Utuado. 

Thysanophora  vortex  Pfeiffer. 
Hrlix  vortex  Pfeiffer,  Arch,  fiir  Naturg.,  i,  1839,  p.  351. 
HelLc  vortex  Tryon,  Manual,  iii,  p.  98,  pi.  xix,  figs.  25-28, 1887. 

Porto  Rico,  many  localities  (Crosse);  island  of  Vieques;  St.  Thomas;  Barba<los;  St.  Croix;  Cuba; 
Santo  Domingo;  Florida. 

Thysanophora  subaquila  Shuttleworth. 

Hflix  subaquila  Shuttleworth,  Diagn.  neue  Moll.  Berner  Mitth,  1854,  p.  37. 
Hdix  svbaqnila  Tryon,  Manual,  in,  p.  98,  pi.  xix,  fig.  31, 1887. 

Porto  Rico  generally;  Vieques  (Crosse);  St.  Thomas. 

Thysanophora  euclasta  Shuttleworth. 
Hdix  euclasta  Shuttleworth,  Diagn.  neue  Moll.,  Berner  Mitth.,  1854, p. 38. 
Hdix  eudaida  Tryon,  Manual,  in,  p.  97,  pi.  viii,  fig.  65, 1887. 

Ponce,  Porto  Rico;  Vieques;  St.  Thomas;  Cuba. 

Crosse  states  that  only  one  of  the  varieties  of  this  species  has  been  found  in  Porto  Rico. 

Thysanophora  musicola  Shuttleworth. 

Hdixmumcola  Shuttleworth,  Diagn.  neue  Moll.  Berner  Mitth.,  1854,  p.  88. 
Hdix  musicola  Tryon,  Manual,  in,  p.  97,  pi.  viii,  fig.  66, 1H87. 

Porto  Rico,  many  Walities  (Crosse). 
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Thysanophora  portoricensis  Pfeiffer. 

I.  fQr  1 
al,iii, 

Porto  Rico  (Tryon). 


Hdix  portoricensis  Pfeiffer,  Zeite.  fQr  Malak.,  i v.  p.  13, 1H47. 
Helix  portoricensM  Tryon,  Manual,  in,  p.  96,  pi.  xix,  figs,  1 1, 12, 1H87, 


ThyBanophora  velutina  Lamarck. 

Helix  tteluiina  Lamarck,  An.  sans  Vert.,  vi,  pt.  2, 1822,  p. 86. 
Hdix  i^lutina  Tryon,  Manual,  in,  1887,  p.  100,  pi.  xxii, figs.  30-32. 

Humacao,  Porto  Rico  (Crosse). 

ThyBanophora  arecibenBiB  Pfeiffer. 

Bdix  arecibensis  Pfeiffer,  Mai.  Blfitt.,  iii,  p. 44, 1856. 

Helix  arecibaufi*  Tryon,  Manual,  in,  p.  58,  pi.  x,  figs.  57^59, 1887. 

Arecibo,  Porto  Rico  (Tryon). 

Subfamily  HELICIN^. 
Oenus  CSP0LI8  Montfort,  1810. 
Seotion  JBANVESBTIA  Pfeiffer,  U77. 

CepoliB  dermatina  Shuttleworth. 

HeHx  dermaUna  Shuttleworth,  Diagn.  neue  Moll.  Bemer  Mitth.  1854,  p.  41. 
Oepolis  dermalina  Tryon,  Manual,  v,  p.  50,  pi.  x,  fig.  93, 1889. 

Luquillo,  on  bananas;  Quebradiliaa,  Porto  Rico  (Pilabry) . 

CepoliB  BquamoBa  F^nisRac. 

Hdix  squamom  F^russac,  Prodr.,  1821,  p.  36;  Hist.  Nat.  Moll.  Terr.,  pi.  41,  fig.  3. 
Cepolis  aquamosa  Pilsbry,  Manual,  v,  p.  95,  pi.  LVI,  figs.  20-22, 1889. 

San  Juan  and  Luquillo,  Porto  Rico  (Pfeiffer) . 

Beotion  PLAOIOPTTOHA,  Pfeiffer,  1866. 


CepoliB  riisei  Pfeiffer. 

,  1856. 
.  XI,  fis 

Island  of  Vieques  (Crosse) . 


Hdix  Hiaei  Pfeiffer,  Mai.  Blfitt.,  iii.  p.  44, 1856. 

CepolUriiiei  Pilsbry,  Manual,  v,  p.  16,  pi.  xi,  figs.  38,  34, 1889. 


CepoliB  diaphana  Lamarck. 

Hdix  diaphana  Lamarck,  An.san*  Vert,  vi,  pt.2,  p.  85, 1822. 

(>T>olis  diaphana  Pilsbry,  Manual,  v,  p.  22,  pl.xi,  fig. 8;  pi.  xix,  figs. 51,  52, 1889. 

Porto  Rico,  many  localities;  island  of  Vieques. 

Subfamily  CAM^NIN^. 

Oenm  PLE1TB0D0NTE  Fischer  de  Waldheim,  1808. 

Shell  rather  large  and  solid,  depressed  globose  to  lenticular,  often  toothed;  periphery  rounded 
or  keeled;  striate  or  granular,  usually  dark  colored;  jaw  solid,  arcuate. 

Subgenus  Pleuuodonte  s.  s. 

BeoUon  OAKAOOLLTTS  Montfort,  1810. 

Pleurodonte  carocolla  Linnapus.     Plate  54,  fig.  7. 
Hdix  carocoOa  Linneeus,  Syst.  Nat.,  ed.  10,  p.  769, 1758:  Chemnitz,  Cxmo.h.  Cab.,  ix,  p. 95,  pi.  125,  figs.  1090, 1091. 

This  species,  one  of  the  largest  and  finest  of  the  genus,  is  finely  ribbed  below  and  slightly 
granulous  on  the  upper  whorls.  The  sutures  are  s<!arcely  impressed;  it  is  always  sharply  keeleil  and 
is  of  a  nearly  uniform  chestnut  color  throughout,  the  interior  and  lip  being  lighter. 

Height,  25;  diameter,  55  mm. 

San  Juan;  Caguas;  El  YuBque,  Porto  Rico. 


Digitized  by 


Google 


MOLLU80A    OF   POBTO   RIOO.  881 

Pleiirodonte  bomii  Pfeiffer.     Plate  54,  figs.  2, 3. 
Helix  bomii  Pfeiffer,  Conch.  Cab.,  neue  Aasg.,  pi.  8,  figs.  5, 6, 1846;  Mon.  Hel.  Vir.,  i,  p.  391, 1848. 

Possibly  only  a  variety  of  P.  marginelUi  Gmelin,  which  is  distributed  through  eastern  Cuba. 
There  are  two  forms  in  Haiti  which  may  Ijc  only  varieties  of  P.  Tnargiiiella.  P.  bomii  has  delicate 
revolving  striae  which  cut  the  upper  surface  of  the  shell  into  very  fine  granules.  The  umbilicus  is 
wide;  and  there  is  a  single,  revolving,  dark  brown  band  above  and  below  on  a  light  ground. 

Height,  15;  diameter,  37  mm. 

Caguas;  San  Juan,  Porto  Rico. 

Subgenus  Polydontes  Montfort,  1810. 

Seotion  PABTHEITA  Alben,  1860. 

Pleurodonte  angulata  F^russac.     Plate  54,  fig.  1. 
Hdix  anfftdata  F^nissac,  Prodr.,  No.  184, 1821;  Hist  Nat.  Moll.  Terr.,  pi.  61,  fig.  2. 

Shell  imperforate,  lenticular,  thin,  slightly  rounded  above,  more  inflated  below,  especially  in 
umbilical  region;  whorls  four,  rapidly  increasing,  flat,  with  strong  growth  lines,  slightly  granulous 
above  and  below;  suture  not  at  all  impressed;  periphery  sharply  keeled;  aperture  but  slightly  oblique, 
*  its  lip  reflected  above  and  below;  columella  curved,  deeply  inserted;  parietal  callus  thin.  The  general 
color  of  the  shell  is  milky  white,  and  when  fresh  it  is  covered  with  a  very  thin  horn-colored  epidermis. 
There  are  sometimes  faint  traces  of  revolving  lines  of  color  on  the  under  surface. 

Height,  20;  greater  diameter,  45;  lesser,  34  mm. 

El  Yunque,  Porto  Rico. 

Pletirodonte  obliterata  F^russac. 

Hdix  obUtcraia  F^russac,  Prodr.,  p.  136, 1821;  Hiet  Nat  Moll.  Terr.,  pi.  61,  fig.  3. 
PUfirftflmUe  obliterata  Pilsbry,  Manual,  v,  p.  69,  pi.  vi,  figs.  61,  62, 1«89. 

Closely  allied  to  P.  angvlata,  but  is  heavier,  less  inflated  below,  and  does  not  have  so  sharp  a 
keel.  There  are  some  half  dozen  revolving  color  bands  on  the  base  of  the  shell.  This  fine  species 
is  not  given  in  Crosse's  list,  but  is  found  in  Porto  Rico  according  to  Pilsbry. 

Seotioii  LXraUILLIA  GroMe,  1888. 

Pleurodonte  luqtiillensis  Shuttleworth.     Plate  2,  fig.  16. 
Helix  biqidOeMis  Shuttleworth,  Dia^.  neue  Moll.  Bemer  Mltth..  1864,  p.  40. 

Shell  imperforate,  conoidal,  elevated,  solid,  dark,  with  rather  feeble  growth  lines  and  covered 
with  a  very  fine,  microscopic  reticulation;  whorls  five  and  one-half,  the  earliest  scarcely  convex,  the 
later  ones  more  rounded;  last  whorl  rounded,  flattened  on  the  periphery,  and  having  an  almost 
obsolete  carina;  aperture  oblique,  rounded;  peristome  thick,  slightly  reflected,  white;  columella 
oblique,  rather  deeply  entering,  with  a  faint  tooth  at  its.  base;  parietal  wall  having  a  thin  callus. 

Height,  34;  greater  diameter,  34;  lesser,  30  mm. 

El  Yunque,  Porto  Rico. 

This  flne  8i>ecie8  is  of  a  nearly  uniform  dark-chestnut  color  throughout,  but  sometimes  shows 
faint,  darker  spiral  bands  within  the  aperture. 

Section  THELTDOKXTS  Sw&inson,  1840. 

Pleiirodonte  lima  F^russac.     Plate  54,  fig.  4. 
HHle  (HdicoffeiM)  Uma  F^rusaac,  Prodr.,  p.  81, 1821;  Hist.  Nat.  Moll.  Terr.,  pi.  46,  flgs.  1,  2. 

A  well  known  and  abundant  species,  closely  related  to  P.  incerla  and  P,  castrenm.  The  earlier 
whorls  are  light  colored  and  but  slightly  granular,  the  last  whorl  is  covered  with  fine,  sharp,  whitish 
>u8tules  on  an  ashy  brown  groimd,  sometimes  having  darker  streaks  following  the  growth  lines. 

Cayey;  San  Juan;  Aflasco;  Aguadilla;  San  Geronimo;  Catona;  Caguas,  Porto  Rico. 

Pleurodonte  castrensis  Pfeiffer.     Plate  54,  fig.  5. 
Helix  ttuUrett^is  Pfeiffer,  P.  Z.  S.,  1856,  p.  386. 

Shell  imperforate,  with  somewhat  elevated  spire  and  swollen  base,  the  upper  shell,  except  the 
earlier  whorls,  covered  with  very  fine,  revolving  sculpture,  making  the  surface  reticulated;  the  base 
having  faint  scattered  pustules  near  the  aperture;    whorls  nearly  five,  slightly  convex,  the  last 
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deflected  at  the  aperture  and  bluntly  carinated,  the  last  two  having  faint,  brown  strigations  and  some- 
times subobsolete,  revolving  bands  on  a  lighter  ground;  aperture  oblique;  lip  slightly  reflexed,  white; 
columella  heavy,  entering  deeply,  sometimes  feebly  toothed. 

Height,  15;  greater  diameter,  25;  lesser,  20  mm. 

San  Juan;  near  Caguas,  Porto  Rico. 

Pilsbry  makes  this  a  variety  of  P.  lima,  while  Crosse  considers  it  a  valid  species.  It  seems  to 
stand  about  midway  between  Uma  and  inceria^  and  might  as  well  or  better  be  called  a  variety  of  the 
latter.  P,  incertu  is  decidedly  granular  throughout,  has  a  narrow,  dark  peripheral  band,  and  is 
generally  higher  and  less  carinate  than  P.  castrensis.  P.  lima  does  not  have  revolving  striae  and  is 
usually  less  elevated  than  caMraim. 

Pleurodonte  incerta  F^russac. 

Helix  incerta  F^russac,  Hist.  Nat.  Moll.  Terr.,  pi.  cv,  flg.  2,  1832. 

Hdix  incerta  Pilsbry,  Manual,  v,  p.  57,  pi.  i,  figs.  1,  2;  pi.  iv,  figs.  36,  37,  1H89. 

Not  in  Crosse's  list,  but  reported  from  Porto  Rico  on  the  authority  of  Pilsbry. 

Superorder  STREPTONEURA. 

Order  CTENOBRANCHIATA. 

Suborder  OETHODONTA. 
Superfamily  TOXOOLOSSA. 

Family  TEREBRID^E. 

Oenns  TEBEBRA  Brugnibre  1789. 

Shell  elongated,  solid,  many-whorled ;  whorls  generally  flattened;  suture  shallow;  aperture  small, 
notched  below;  columella  without  plaits  above. 
Type  T.  aubukUa  Linnaeus. 

jSMtion  EASTTJLA  H.  ft  A.  Adams,  1857. 

Terebra  cinerea  Bom. 
Buccinum  cinereum  Bom,  Test.  Mus.  VInd.,  p.  267,  pi.  x,  figs.  11,12, 1780. 

An  abundant,  widespread  species,  which  is  quite  variable  and  has  received  many  names.  It  is 
found  generally  throughout  the  Indo-Pacific  region,  the  West  Coast  of  Africa,  and  the  West  Indies.  A 
single  worn  specimen  was  collected  by  the  Pish  Hawk  expedition  at  Aguadilla,  Porto  Rico. 

Terebra  Iiastata  Gmelin. 
Buccinum  hastalum  Gm<ilin.  Syst.  Nat.,  p.  3o02, 1792;  Tryon,  Manual,  vii,  p.  34,  pi.  x,  flg.  87,  1885. 
Porto  Rico  (Gundlach);  West  Indies  generally. 

Section  AOTTS  H.  k  A.  Adams,  1857. 

Terebra  protexta  Conrad. 
T^cbra  protexta  Conrad.  Proc.  Aci*d.  Nat.  Sci.  Phila.,  in,  p.  26, 1843;  Tryon,  Manual,  vii,  p.  25,  pi.  vi,  fig.  98, 1885. 

Whorls  al)out  fifteen,  somewhat  rounded,  having  about  eighteen  rather  sharp,  curved  ribs, 
which  are  made  slightly  nodulous  by  numerous  revolving  lirse;  sutural  band  obscure  or  wanting;  apex 
smooth  for  the  first  two  whorls;  columella  twisted;  canal  thrown  backward;  outer  lip  simple. 

Color,  brownish  or  purple  brown. 

Length,  18  to  20  mm. 

Mayaguez  Harbor,  several  young  shells;  also  southern  and  southeastern  United  Stat€«. 

Terebra  juanica,  n.  sp.     Plate  57,  fig.  5. 

Shell  minute,  slender,  acute,  with  a  minute  subglobular  apex,  brilliantly  polished,  purplish 
brown  with  a  paler  presutural  band.     Whorls  nine,  with  two  additional  nepionic  turns,  which  are 
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smooth,  pale,  and  inflated,  then  the  more  mature  whorls  following  have  at  first  rather  strong,  even, 
slightly  flexuous  axial  ribs  extending  from  suture  to  suture;  these  gradually  become  fainter  and  on  the 
last  whorl  obsolete.  The  only  spiral  sculpture  is  a  faint  groove  between  the  ribs  marking  the  anterior 
border  of  the  rather  obscure  sutural  band;  this  groove  becomes  obsolete  also  on  the  anterior  whorls. 
Pillar  short,  strong,  simple,  with  no  indication  of  any  plait 

Length  of  largest  specimen,  7.5;  maximum  diameter,  1.7  mm. 

San  Juan  Harbor,  Porto  Rico. 

This  is  perhaps  the  smallest  8j>ecies  of  Terebra  yet  described  from  the  West  Indies  and  is  notable 
for  its  brilliant  vitreous  polish  and  obsolete  sculpture. 

Terebra  naesula  Ball. 

Terrbra  {Acust)  nasstda  Dall,  Blake  Report,  ii,  p.  66,  pi.  xxxvi,  fig.  8,  1889. 

Shell  slender,  yellowish  white  or  buff,  the  color  paler  at  the  sutural  band;  whorls  eighteen,  the 
nuclear  smooth,  remainder  of  the  shell  uniformly  sculptured;  in  the  earlier  whorls  the  band  is  defined, 
but  in  the  later  ones  it  is  faint;  longitudinal  ribs  numerous,  cur\^ed;  spiral  threads  rather  strong, 
forming  slight  nodules  on  the  ribs,  fainter  on  the  base;  aperture  elongated,  canal  short,  twisted. 

Length,  55;  diameter,  10  mm. 

Mayaguez,  Porto  Rico;  Vieques;  Culebra.  Several  specimens  were  obtained,  all  young  and  more 
or  less  worn. 

Terebra  limatula  var.  cuirior  Dall.     Plate  57,  fig.  6. 

Terebra  limatula  var.  acrior  Dall,  Blake  Report,  ii,  p.  66, 1889. 

Four  badly  broken  and  worn  specimens  were  obtained  at  Mayaguez  Harbor,  Porto  Rico. 

Family  CONIDiC. 
Oenm  CONUS  Linnaeoi,  1758. 
Shell  solid  obconic;  w^liorls  enrolled  upon  themselves,  the  spire  short,  smooth,  or  tuberculate; 
aperture  elongated,  narrow,  the  margins  parallel;  lip  simple,  but  having  a  slight  sutural  sinus. 

P  Conus  delesserti  Recluz. 

OmuK  delesserti  Recluz,  Mag.  de  Zool.,  pi.  Lxxii,  1843. 

A  single  badly  broken  and  faded  specimen  from  Boca  Prieta,  Porto  Rico,  was  obtained,  but  it 
is  not  in  condition  to  be  identified  with  certainty. 

Conus  ag'assizii  Dall. 
Cryritui  agassizii  Dall,  Blake  Report,  i,  1886,  pi.  ix,  figs.  8,  8a,  and  explanation  to  plate;  ii,  p.  68, 1889. 

Shell  spindle-shaped,  the  outline  of  the  last  whorl  swollen  a  little  at  the  middle;  entire  surface 
of  this  whorl  except  the  extreme  upper  part  grooved,  the  grooves  stronger  below;  lower  ridges 
shouldered;  spire  high,  straight  or  a  little  concave;  suture  distinct,  almost  channeled;  whorls  on  the 
spire  channeled  and  sculptured  with  elegant  curved  riblets;  shoulder  sharp  and  dotted  with  reddish 
brown.  There  are  faint  revolving  series  of  brown  dots  on  the  body  whorl,  and  a  few  iiregular 
longitudinal  brown  flames  on  the  spire  and  body. 

Length  of  specimen  obtained,  27;  diameter,  14  mm. 

Mayaguez,  Porto  Rico,  one  fine  young  shell. 

Conus  pygmseus  Reeve. 

Omiis  jytjffinmts  Reeve,  P.  Z.  8.,  1843.  p.  179;  Klener,  Coq.  Vivantes,  Conus,  p.  174,  pi.  cii,  figs.  J,  la,  16, 1848. 

Several  specimens  from  Aguadilla,  Porto  Rico,  may  be  this,  but  they  are  too  badly  worn  to  be 
determined  with  certainty.     Reeve's  figure  in  the  Conchologia  is  utterly  worthless. 

Conus  verrucosus  Hwass. 
Omvs  verruccmts  Hwa«s,  Encyc.  M<jth.,  i,  pt.  ii,  p.  708,  1792;  Klener,  Coq.  Vivantes,  Omus,  p.  55,  pi.  lxvi,  figs.  6,  6a,  1848. 

Shell  elongate-conical,  with  a  high  spire,  composed  of  about  ten  grooved  whorls;  suture  deep 
and  distinct;  shoulder  sharp;  body  whorl  nearly  straight,  grooved  except  at  extreme  upper  part,  each 
ridge  generally  bearing  a  row  of  small  tubercles.     Color  whitish,  irregularly  clouded  with  brown. 

Length,  27;  diameter,  12  mm. 

Mayaguez  Harbor,  one  shell  in  fair  condition. 
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Conus  xnxis  II  wa^^. 
Oonusmus  Hwass,  Encyc.  M6th.,  pt.  ii,  p.  680,  1792;  Tryon,  Manual,  vi,  p.  19,  pi.  v,  figs.  72,  73, 1884. 

Shell  short,  with  a  low,  scarcely  concave  striate  spire,  which  is  ofUm  tuberculate;  body  whorl 
covered  with  low,  revolving  strite,  which  become  more  pronounced  at  the  base;  shoulder  well  defined. 
Color  ashy  or  greenish  white,  with  longitudinal  brown  clouding,  which  is  broken  so  as  to  leave  a 
light  tmnd  on  the  shoulder  and  another  at  the  middle  of  the  shell.  The  whole  is  covered  m  a  fresh 
state  with  a  thick,  dark  epidermis. 

Length,  30;  diameter,  19  mm. 

San  Juan;  San  Geronimo;  Aguadilla;  Ponce,  Porto  Rico. 

An  abundant  8|)ecie8,  distributed  throughout  the  West  Indies,  Mexico  and  Central  America,  and 
the  Florida  Keys. 

Conxis  nebiiloBus  Solander. 

Qynus  nebulosus  (Solander)  Hwass,  Encyc.  M4th.,  ii,  pt.  i,  p.  607, 1792;  Kiener,  CJoq.  Vlvantes,  Qmus,  p.  16,  pi.  xxiv,  figs.  2, 
2a,  1848. 

Spire  elevated,  concave,  tuberculate,  striate;  shoulder  well  defined;  body  whorl  generally  some- 
what granulous,  especially  at  the  base,  where  there  may  be  elevated  revolving  tuberculated  ridges. 
Color  brownish,  painted  with  irregular  white  spots  and  blotches,  often  so  as  to  form  a  lighter  central 
band.     In  some  cases  the  white  predominates. 

Length,  35  to  65;  diameter,  20  to  35  nmi. 

Aguadilla,  Porto  Rico,  three  young  worn  shells. 

A  beautiful  species,  having  an  almost  infinite  variety  of  coloring. 

Conus  testudincurius  Hwass. 

Oontts  teatxidinaritis  Hwa.ss,  Bnc.  M^th.,  i,  p.  694, 1792. 

Oonus  porto-ricanus  Hwass,  op.  cit..  No.  110,  p.  714,  ii,  pi.  cocxxxvni,  fig.  4. 

Porto  Rico  (Kiener). 

Family  PLEUROTOMIDie 
Oenus  PLETTBOTOMA  Lamarck,  1888. 

Shell  turriculated  fusiform;  spire  long,  sharp;  aperture  ovate,  columellar  margin  smooth,  the 
outer  lip  with  a  narrow  sinus  situated  at  or  above  the  peripheral  keel;  the  operculum  clawlike. 

Subgenus  Pleukotoma  s.  s. 

Pleurotoma  albida  Perry. 
Pieurotoma  aOHda  Perry,  Conch.,  Expl.  pi.  xxxn,  fig.  4, 1811. 

Shell  elongated,  with  about  fourteen  or  fifteen  whorls,  the  first  two  nearly  smooth,  the 
remainder  with  fine  longitudinal  threads  and  strong,  revolving  ridges,  of  which  there  are  three  on 
each  of  the  spire  whorls,  the  central  one  the  strongest  On  the  body  whorl  are  many  revolving 
ridges  which  become  fainter  at  the  base,  and  throughout  the  shell  there  are  fine  intermediate 
revolving  threads.  Sinus  rather  shallow,  wide,  placed  at  second  ridge  below  the  suture;  canal  long, 
rather  narrow.    Upper  whorls  brownish  tinted,  rest  of  the  shell  white;  epidermis  thin,  horn  colored. 

Length,  100;  diameter,  30  mm. 

Boca  Prieta;  Mayaguez,  Porto  Rico;  a  number  of  young  specimens  of  this  fine  species. 

Subgenus  Anciotrosyrinx  Dall,  1881. 

Whorls  concave  below  the  suture,  with  a  wide,  deep  sinus,  bordered  externally  by  an  elevated 
frill,  which  is  directed  backward. 

Pleurotoma  radiata  Dall. 
Fleurotoma  (Ancistragyrinx)  radiata  Dall,  Blake  Report,  n,  p.  78,  pi.  xii.  fig.  12,1889. 

Shell  clouded  pale  brown  and  white,  or  pale  uniform  brown;  nucleus  consisting  of  two  whorls, 
the  first  small,  oblique  and  partly  immersed,  subsequent  whorls  nine  or  ten,  at  first  with  a  sharp, 
dentate,  peripheral  keel,  which  afterwards  becomes  spinous  and  posteriorly  directed;  surface  delicately 
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cancellated  by  spiral  threads  and  ji:rowth  lines;  carina  on  last  whorl  with  about  twenty-six  sharp 
sawtooth-like  spines  curved  upwartl;  halfway  between  this  crown  and  the  suture  is  a  second  smooth, 
sharp  keel,  and  within  is  a  deep  sinus;  aperture  narrow,  elongate. 

Length,  18;  diameter,  8  mm. 

Mayaguez  Harbor,  Porto  Rico,  one  young  specimen. 

Oeniis  BBILLIA  Gray,  1838. 

Shell  turriculated,  with  elevated  spire,  the  last  whorl  generally  shorter  than  the  rest  of  the 
shell:  outer  lip  thickened;  sinus  rather  deep,  rounded,  placed  a  short  distance  below  the  suture. 
Operculum  as  in  Pleurotoma. 

Drillia  ostreanun  Stearns. 

DrUltao9ireanim  steams,  Proc.  Boat.  Soc.  Nat.  Hist.,  XV,  p.  22, 1872;  Tryon,  Mau.,  vi,  p.  197,  pi.  xxxiv,  fig.  79,  1884. 

Shell  with  about  ten  whorls,  which  are  rather  narrowly  cont^avely  shouldered  above,  with 
straight,  strong,  longitudinal  ribs  (about  eighteen  on  the  last  whorl),  which  are  crossetl  by  numerous 
revolving  threads  of  two  sizes.  On  the  last  whorl,  just  behind  the  outer  lip,  there  is  a  strong  yarix, 
which  is  continued  upward  to  the  suture;  aperture  moderately  short;  canal  truncated  below.  Color 
varying  from  yellow  to  blackish. 

Length,  18;  diameter,  6.5  mm. 

St.  Thomas,  one  yellow-colored  specimen. 

Drillia  albicoma  Dal  I. 

JMUia  albicoma  Dall,  Blake  Report,  il,  p.  83,  pi.  x,  fig.  8, 1889. 

Shell  solid,  slender,  acute,  white,  with  a  simple,  iwlished  nucleus  of  a  whorl  and  a  half,  followed 
by  nine  slightly  convex  whorls,  which  have  rather  strong,  fiexuous,  longitudinal  ribs  that  extend  from 
suture  to  suture;  spiral  sculpture  consisting  of  excee<lingly  fine,  wavy  threads;  last  whorl  having  a 
stout,  high  varix  near  aperture;  aperture  more  than  one-third  the  length  of  shell,  narrowed  below. 

Length,  26;  diameter,  8  mm. 

Aguadilla,  Porto  Rico;  one  broken  shell. 

Drillia  eucosxnia  var.  canna  Dall. 

Drillia  aicotmia  var.  canna  Dall,  Blaku  Report,  ii,  p.  86, 1889. 

Shell  pale,  with  a  peripheral  lighter  zone;  whorls  eight;  longitudinal  sculpture  consisting  of  short, 
stout  ribs,  beginning  at  the  fasciole  and  ending  below  the  middle  of  the  whorl;  surface  covered  with 
revolving  threads. 

Length,  19;  diameter,  6.5  mm. 

Mayaguez,  Porto  Rico;  one  specimen  of  the  variety  canna j  in  bad  condition.  The  variety  is 
smaller  and  more  slender  than  the  type  and  has  three  peripheral  spirals. 

Drillia  nigrrescens  Gray. 

Pleurotoma  niyrevcens  (Gray  MS.)  Reeve,  Conch.  Icon.,  i,  pi.  xxvi,  fig.  235, 1846. 

Shell  solid;  whorls  with  rather  a  well-defined  but  low  shoulder,  above  which  they  are  excavated 
and  finely  reticulated.  Below  the  suture  there  is  a  rather  strong,  revolving  thread.  Ribs  numerous, 
fine  and  nearly  straight,  beginning  at  the  shoulder  and  becoming  fainter  on  the  base  of  the  body  whorl. 
Between  the  ribs  are  strong  revolving  line,  which  become  stronger  and  sometimes  nodulous  on  the 
base;  varix  low;  aperture  short,  truncate  below.     Color  dark  purplish  or  blackish. 

Length,  12;  diameter,  4.5  mm. 

Mayaguez  Harbor,  Porto  Rico;  Ensenada  Honda,  Culebra;  several  worn  shells. 

Drillia  P  a^inocycla,  n.  sp.     Plate  57,  fig.  15. 

Shell  minute,  thin,  brilliant  (the  type  immature),  with  about  seven  convex  whorls  separated  by 
a  deep  suture;  the  first  four  whorls  are  smooth  polished,  nepionic  and  translucent,  those  following  with 
numerous  narrow  deeply  concave,  emphatic,  axial  ribs,  extending  from  suture  to  suture  but  obsoletlB 
on  the  base  of  the  whorl;  these  are  crossed  by  numerous  fine,  equal,  evenly  distributed  spiral  grooves 
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witli  equal  tlirea<llike  int€r8i>aces  croverinj?  the  shell;  the  later  whorls  are  white  wMth  three  pale 
yellow-brown  spiral  bands,  one  presutiiral,  one  peripheral,  and  one  Ijasal,  and  wider  in  that  order; 
pillar  straight,  white. 

Len>(th,  3.5;  maxinmni  diameter,  1.5  mm. 
Mayaguez,  Porto  Rico;  station  134. 
•     This  may  prove  to  be  a  Man^Uui^  as  the  af)erture  is  not  mature,  but  is  to<i  elegant  a  shell  to  jiass 
over  on  that  account. 

Drillia  g^ndlachi,  n.  sp.     Plate  57,  tig.  17. 

Shell  solid,  slender,  pale  brown  or  whitish,  with  ten  whorls  (the  nepionic  whorls  lost)  strongly 
appressedat  the  suture;  anal  fasciole  close  to  the  suture,  smooth  or  faintly  spirally  striat«<l,  rather  wide 
and  excavated,  notch  wide,  not  very  deep;  sculpture  of  al)out  six  strong,  short,  turgid  rilw  obsolete  in 
front  of  the  ixjriphery  and  on  the  last  half  of  the  last  whorl;  these  are cn>ssed  by  from  two  to  five  spiral 
threads  stronger  on  the  summits  of  the  n\m,  esi)ecially  the  pair  which  first  appear,  and  faint,  finer, 
spiral  striations  lx?tween  the  ribs;  lines  of  growth  well  marked;  aperture  elongate;  outer  lip  moderately 
thickene<l,  inner  lip  and  throat  white;  canal  rather  wide. 

Length,  34;  maxunum  diameter,  9  mm. 

Mayaguez  Harbor,  Porto  Rico. 

A  strong  and  elegant  species. 

Drillia  ponciana,  n.  sp.     Plate  57,  fig.  19. 

Shell  small,  solid,  of  a  warm  reddish  brown,  with  the  prominences  of  the  sculpture  paler,  with 
one  and  a  half  smooth  nepionic  and  six  and  a  lialf  subseijuent  sculptured  whorls;  a  narrow,  deep  anal 
fasciole  and  reticulated  sculpture  of  subetjual  axial  and  spiral  threa^ls  minutely  nodulous  at  the 
intersections;  the  spirals  on  the  upj)er  whorls  increase  from  one  to  three  l)etween  the  sutures,  and  the 
posterior  spiral  is  at  first  very  marked;  aperture  as  figured;  pillar  and  throat  deep  reddish  brown, 
outer  lip  heavy;  notch  short,  sulx^in'ular. 

Length,  6.5;  maxinmm  diameter,  2.5  mm. 

Playa  de  Ponce,  Porto  Rico. 

A  small,  solid,  and  very  elegant  shell,  belonging  in  the  group  to  which  I).  nUjrescens  Gray  is 
referre<l,  but  different  from  anything  in  the  National  collection. 

Drillia  melonesiana,  n.  sp.     Plate  57,  fig.  20. 

Shell  small,  solid,  strong,  spindle-nhaped,  with  one  or  two  smooth  nepionic  and  eight  strongly 
sculptured  subsequent  whorls;  ty|)e  of  an  ashy  brown  (possibly  in  some  cases  nearly  or  quite  black) 
with  the  sculptural  prominences  white;  notch  short,  subcircular,  leaving  a  narrow,  strongly  excavated 
fasciole  separate<l  from  the  suture  behind  it  by  a  line  of  half-moon-shaped  nodules,  though  the  fasciole 
is  so  narrow  and  deep  that  at  first  sight  it  would  Ikj  taken  for  the  suture;  sculpture  essentially  as 
figured,  with  fine  interstitial  spirals  reticulated  by  the  incremental  lines;  aperture  narrow,  not  lirate, 
pillar  and  throat  brownish. 

Length,  10;  maximum  diameter,  4  nnu. 

Off  Point  Melones,  Porto  Rico,  at  station  144. 

A  solid,  richly  sculptured  little  shell,  of  which  the  brown  color  may  be  due  to  fading,  though  the 
type  is  quite  fresh-looking.  It  does  not  apjiear  to  belong  to  the  D.  albinodata  series,  but  has  more 
sharply  cut  sculpture. 

Drillia  interpleura,  n.  sp.     Plate  57,  tig.  21. 

Shell  small,  solid,  stnmgly  sculpture<l,  with  two  smooth  nepionic  and  six  subsequent  whorls; 
region  of  the  c^nal  and  prominences  on  the  ribs  whitish,  the  rest  of  the  shell  yellowish  brown  with  a 
dark  i-e<ldish  brown  flammule  in  the  \alley  lK»tween  each  pair  of  ribs;  sculpture  essentially  as  figured, 
ril)s  seven  or  eight,  the  outer  lip  nmch  thickene<i  Injliind  and  thin  at  the  outer  edge,  lirate  within; 
pillar  and  throat  yellowish. 

Length,  10;  maximum  diameter.  4  nun. 

Mayaguez  Harl>or,  Porto  Rico. 

This  very  pretty  little  sjH^cies  has  a  general  resemblance  to  several  others,  but  when  a  close  Com- 
parison was  made  seemed  to  be  not  identical  with  any  recorded  from  the  region  or  contained  in  the 
National  Museum. 
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Drillia  albinodata  Reeve. 

Pteiirfttama  andnodntn  Reeve,  Conch.  I(!on.,  i,  pi.  x.xxviii,  fig.  352,  1846. 

Shell  poliil,  with  al)out  ten  whorln;  suture  inipre8se<l  but  not  deep,  with  a  slight  revolving  ridge 
below  it,  followed  by  a  wide,  shallow  groove;  below  this  is  a  somewhat  raised  nodulous  shoulder,  tlie 
no<lule8  are  extendetl  toward  the  base  as  faint  ribs.  Below  the  shoulder  there  are  three  or  four  feeble 
revolving  ridges  which  are  swollen  into  nodules  where  they  cross  the  longitudinal  ribs.  Besides  this 
the  whole  surfat^e  of  the  shell  is  sculptured  with  exceeilingly  fine,  revolving  threads.  Varix  heavy; 
ajHirture  short;  sinus  deep,  rounde<l,  nearly  close<l  in  front,  and  above  it  the  upi)er  e<^lge  of  the  laat 
whorl  is  raised  on  the  jHuuiltimate  whorl.  On  the  shoulder  there  is  a  white  band,  and  there  are  two 
w^hite  bands  on  the  liase  of  the  shell;  the  re*Mt  of  it  is  a  dark  brown. 

Length  of  specimen  from  Porto  Rico,  12;  diameter,  5  mm. 

One  shell,  Playa  de  Ponce  reef. 

Drillia  albocincta  C.  B.  Adams. 

PleHntloiiui  albocincta  C.  B.  Adams,  Prue.  Bust.  S<»c.  Nat.  Hist,  ii,  p.  3,  1815;  Tryon,  Man.,  vi.  p.  196,  pi.  xiv,  fig.  6  (as  Drillia 
rrfwa  Lam.),  1884. 

Shell  small,  solid,  with  alxjut  eight  whorls,  with  a  low  shoulder  iK'aring  on  it  a  series  of  tubercles 
which  are  sometimes  elliptical,  and  at  others  form  two  nearly  iwrfect  series.  Under  the  suture  there  is 
a  low,  slightly  tuberculous  ri<lge,  and  between  this  and  the  shoulder  a  wide,  shallow  groove.  Below 
the  shoulder  there  are  several  revolving  nodulous  threads;  ai)erture  short,  truncate  below.  The  gen- 
eral surface  is  covered  with  very  fine,  revolving  threads  and  is  dark  brown;  the  nodules  are  white. 

Length,  10;  diameter,  4.5  mm. 

Arroyo;  Puerto  Real;  Mayaguez  Harbor,  Porto  Rico. 

The  two  foregoing  species  belong  to  a  group  of  closely  relateil  and  variable  forms.  Tryon  throws 
a  numlxjr  of  them  into  the  synonymy  of  DriUUi  zebra  Lamanik,  and  it  is  possible  that  both  the  alx>ve 
may  be  merely  fonns  of  that  species. 

Drillia  solida  C.  B.  Adams. 

Pkiiroioma  golida  C.  B.  Adams,  Contr.  lo  Conch.,  p.  61,  1850. 
DnUiafnitcceccntf  Tryon  (In  part),  Man.,  vi,  p.  193,  pi.  xiv,  fig.  98,  1884. 

Shell  with  eight  or  nine  whorls,  with  rather  strong,  obliiiuc,  slightly  flexuous  ribs,  which  end  at 
the  shoulder;  above  the  shoulder  is  a  wide,  concave  furrow,  an<l  between  the  furrow  and  the  suture 
is  a  sharp  ridge.  Between  the  ril)s  are  revolving  threads  which  are  stronger  on  the  l)ase;  aperture 
short,  narrowed  below.     Color  dark  brown,  the  spaces  between  the  ribs  on  the  shoulder  lighter. 

Length,  10;  diameter,  4  mm. 

Island  of  Vieques,  one  shell,  slightly  broken. 

Drillia  thea  Dall. 
DriUia  thea  Dall,  Proc.  U.  8.  Nat  Mus.,  vi,  p.  328,  pi.  x,  fig. 5, 1883. 

Shell  with  eight  whorls,  the  first  one  and  a  half  smooth,  the  others  with  deliciite  growth  lines, 
and  having  about  seven  or  eight  strong,  slightly  curved  ribs;  these  ribs  are  nearly  continuous  from 
the  apical  whorls  to  the  base  of  the  shell,  being  only  slightly  cut  by  the  narrow  suture,  and  becoming 
a  little  fainter  at  the  faintly  impressed  fasciole;  varix  distinct,  canal  somewhat  drawn  out.  Color 
generally  that  of  wet  tea  leaves. 

Length,  15;  diameter,  4.5  mm. 

Aguadilla;  Mayaguez,  Porto  Rico;  one  dead  and  broken  shell  from  each  locality. 

P  Drillia  SBpynota  Dall. 

DriUia  ieirynula  Dall,  Blake  Report,  ii,  p.96,pl.xxxvi,fig.l0,1889. 

Two  young,  badly  worn  shells  were  obtained  in  Mayaguez,  Porto  Rico,  which  may  be  this. 

Drillia  lissotropis  Dall. 

Ptcurutoma  {MangUia)  luf«olrojtis  Dall,  Bull.  Mu«.  Comp.  Zool.,  ix,  p.  58, 1881. 
Dtillia lissotropis  Dall,  Blake  Report,  ii, p.  91, pi.  xi,  figs. 3. 4, 1889. 

Shell  small,  with  about  eight  whorls  which  are  slightly  convex,  and  having  ten  to  twelve  nearly 
straight,  strong,  longitudinal  ribs;  spaces  Ijetweeu  the  ribs  either  smooth  or  delicately  spirally  striate; 
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the  ribH  extend  well  ilowii  over  ihe  IhkIv  whorl,  where  they  fade  out;  the  rather  long  base  is  strongly, 
spirally  Urate;  varix  high;  columella  nearly  straight.     Color  of  the  shell  white,  pink,  or  purplish. 

Length  of  largest  specimen,  8;  diameter,  3  mm. 

Mayaguez,  Porto  Rico. 

Oenni  BOKSONIA  Bellardi    , 

Subgenus  Cordieria  Rouault. 

PBorsonia  rouaulti  Dali. 

Btn-soHia  {Qyrdieria)  rmiauttl  Dall,  Blake  Report,ii,p.98,pl.xxxvi,fig.ll,1889. 

Three  young,  worn  specimens,  which  were  obtained  at  Mayaguez,  may  be  referable  to  this  species, 
but  they  are  not  in  condition  to  be  identified  with  certainty. 

Oenui  MAKGILIA  (Leach)  Biuo,  1826. 

Shell  fusiform,  imperforate,  tenninated  below  in  a  rather  short  canal;  aperture  oval-elongate;  lip 
more  or  less  notched  above;  no  operculum. 

Subgenus  Oythara  Schumacher,  1817. 

Shell  longitudinally  costate;  external  surfatre  usually  finely  granulostriate;  outer  lip  denticulated 
within;  inneh  lip  striate;  aperture  narrow,  elongate. 

Mangilia  asarca,  n.  sp.     Plate  57,  fig.  14. 

Shell  minute,  white,  or  with  faint  yellowish  flammules,  with  six  brilliantly  polished,  slender 
whorls;  nepionic  shell  small,  depressed,  smooth,  8ul)8equent  whorls  with  about  ten  axial  ribletf, 
slightly  flexuous  near  the  suture  and  l)ecoming  obsolete  anteriorly,  the  peripheral  part  of  the  last  whorl 
smooth  or  destitute  of  spiral  sculpture,  which  on  the  l)a8e  and  canal  is  well  developed  and  consists  of 
fine  striation;  notch  short,  subcircular,  leaving  no  fasciole;  outer  lip  slightly  thickened,  not  Urate  within. 

Length,  4.5;  maximum  diameter,  1.5  mm. 

Mayaguez,  Porto  Rico. 

This  is  a  small  but  elegant  S|>ecie8,  which  differs  from  the  majority  of  its  congeners  in  the  absence 
of  the  fine,  frosty  granulation  of  the  surface  which  is  so  characteristic  of  many  of  them,  and  in  the 
somewhat  obscure  development  of  the  axial  ribs. 

Mangilia  balteata  Reeve. 

MamjUia  balteata  Reeve,  Conch.  Icon.,  in,  pi.  vii,  fig.  57,  1846. 

Spire  elevatetl,  whorls  but  slightly  rounded,  having  alnnit  six  strong,  straight,  longitudinal  rilie, 
which  are  nearly  continuous  and  are  only  partly  interrupted  by  the  suture;  surface  generally  sculp- 
tured with  faint,  revolving  threads;  apertiu^  two-fifths  of  the  length  of  the  shell;  canal  not  lengthened. 
Color  generally  whitish,  encircled  with  a  median  chestnut  zone,  which  is  sometimes  wanting. 

Length,  12;  diameter,  4  mm. 

Three  fragments  were  obtained  in  Mayaguez  Harbor. 

Mangilia  densestriata  C.  B.  Adams. 

Mangilia  tlavicetriata  C.  B.  Adams,  Conlr.  to  Conch.,  1850,  p.  65. 

Shell  fusiform,  with  seven  whorls,  which  are  shouldered  alK)ve,  and  have  from  eight  to  twelve 
strong,  nearly  straight  ribs,  the  last  w^horl  having  but  eight  ribs;  suture  deep;  surface  everywhere 
covered  with  fine  but  sharp,  high,  revolving  threads,  which  are  not  interrupted  on  the  ribs;  notch  in 
the  outer  lip  shallow;  base  slightly  attenuated;  canal  wide.  Color  white;  in  one  specimen  there  are 
three  faint,  broken,  revolving  bands  on  the  body  whorl,  which  show  most  distinctly  on  the  ribs;  in 
another  there  are  only  a  few  scarcely  i^erceptible  dota  on  the  ribs  in  two  rows. 

Length,  6;  diameter,  2.25  mm. 

Mayaguez  Harbor,  Porto  Rico,  one  r»erfect  and  one  broken  shell.  This  agrees  very  well  with  the 
description  by  C.  B.  Adams  of  his  Mangilia  densiclathrata.     His  specimen  or  specimens  were  white. 
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Mangilia  psila  Bush. 

ManffUia  psUa  Bush,  Trans.  Conn.  Acad.  Scl.,  vi,  p.  455,  pi.  xlv,  f\g.  2,  1886. 

Shell  elongated,  with  about  nine  whorls,  each  having  six  straight  ribs  which  are  barely  inter- 
rupted by  the  suture;  the  ribs  have  a  slight  nodule  at  the  middle  of  the  whorl,  and  sometimes  there 
is  a  single  pinched-up,  revolving  ridge  on  this  part  of  the  shell;  growth  linej?  delicate;  surface  covered 
with  very  nearly  obsolete  revolving  threads;  notch  in  the  out^r  lip  feeble;  l)a8e  sHghtly  attenuated. 
Color  whitish;  some  specimens  having  a  narrow,  metlian,  brownish,  revolving  baud. 

Ivength,  6;  diameter,  2  mm. 

Mayaguez,  Porto  Rico,  five  broken  and  worn  shells. 

Mangilia  biconica  C.  B.  Adams. 

MangUia  biconica  C.  B.  Adams,  Ck>ntr.  to  Conch.,  1850,  p.  65. 

Shell  small,  biconic,  with  about  six  longitudinally  ribbed,  subangular  whorls;  ribs  nearly  straight, 
nine  or  ten  on  the  last  whorl  and  forming  a  slight  shoulder  above,  the  spaces  between  the  ribs  filled 
with  fine,  spiral  sculpture;  aperture  rather  wide  above,  narrowed  below  into  a  short  canal. 

Length,  5;  diameter,  2.5  mm. 

Seven  worn  and  broken  specimens  were  obtained  at  Mayaguez,  Porto  Rico.  They  are  in  such 
bad  condition  that  it  is  impossible  to  say  whether  they  belong  to  the  typical  form,  which  is  banded 
on  the  periphery  and  which  sometimes  has  a  secondary  band  below,  or  to  the  variety  ri/to,  which  is 
entirely  white.     A  specimen  from  San  Juan  has  some  indication  of  brown  banding  on  the  last  whorl. 

Subgenus  Daphnella  Hinds,  1844. 

Shell  thin,  fusiform,  body  whorl  elongated;  surface  cancellated;  lip  simple,  not  varicose. 

Mangilia  morra  Dall. 

PiniTottma  (DriUia)  morra  Dall,  Bull.  Mug.  Comp.  Zool.,  ix,  p.  69, 1881. 
DfiphneUa  morra  Dall,  Blake  Rep.,  ii,  p.  106,  pi.  xii,  fig.  1, 1889. 

Shell  short,  fusiform,  having  six  rounded  whorls,  with  a  deep  suture;  sculpture  consisting  of 
numerous  slightly  curved  longitudinal  riblets  and  many  revolving  threads,  which  cover  the  entire 
surface  with  a  nearly  evenly  cancellated  pattern;  notch  in  the  outer  lip  deep;  Imse  somewhat  suddenly 
drawn  in  from  the  rather  swollen  body  whorl;  canal  moderate,  nearly  straight.     Color  brown. 

length,  3;  diameter,  1.25  mm. 

A  single,  somewhat  worn  specimen  was  obtained  from  Mayaguez  Harbor,  Porto  Rico. 

Mangilia  elata  Dall.     Plate  54,  fig.  17. 
tDaphTuOa  data  Dall,  Blake  Report,  n,  p.  105, 1889. 

Five  badly  broken,  worn  shells  were  receive<l  from  Mayaguez,  which  are  probably  this  species. 

Subgenus  Glyphostoma  Gabb,  1872. 

Shell  fusiform;  outer  lip  thickened  into  a  varix,  slightly  dentate  within,  the  notch  deep  and 
rounded;  surface  covered  with  longitudinal  ribs  crossed  by  strong*,  revolving  striae,  and  marked  besides 
with  an  exceedingly  delicate  pattern  of  decussated  sculpture. 

Mangilia  aguadillana,  n.  sp.     Plate  57,  fig.  22. 

Shell  small,  slender,  solid,  nine-whorled,  of  which  the  first  three  are  nepionic,  smooth  and 
polished,  the  subsequent  elegantly  axially  ribbed,  with  two  to  four  primary  spiral  threads  and  fine 
interstitial  spiral  striation,  essentially  as  figured.  Shell  white  with  a  superficial  brownish  tinge  on  the 
larger  whorls,  apex  and  interior  of  outer  lip  of  a  delicate  lilac;  outer  lip  strongly  thickened,  inner  lip 
and  aperture  smooth  or  destitute  of  the  denticulations  usually  found  in  this  genus. 

Length,  14;  maximum  diameter,  4  mm.  A  variety  minor  is  exactly  similar  in  sculpture,  but  of 
a  pale-straw  color,  and  is  8.5  mm.  long  and  3  mm.  in  maximum  diameter. 

Aguadilla,  Porto  Rico;  the  variety  from  Mayaguez  Harbor,  station  6062. 

If  the  absence  of  the  oral  processes  is  not  due  to  immaturity,  this  form  would  better  be  referred 
to  ClathureUa, 
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Siil)prenas  Mangilta  r.  8. 

Man^ilia  luctuosa  dH)rbi^ny. 
Ptnnntovm  liictttosa  d'Orbiprny,  Moll.  Ciibana,  ii,  p.  255,  pi.  xxiii,  figs.  2^S1 ,  1H15. 

San  Juan,  Porto  Rico  (Gundlaoh);  Cuba;  Guadeloupe.     ThiH  may  not  he  a  Mnngilia, 

Mangrilia  quadrata  Reeve. 
Ptenrotoma  quaflrata  Reeve,  P.  Z. 8.,  Ift45,  p.  114;  (>>nch.  Icon., i, pi.  xxviii,  fig. 263. 1845. 

Shell  short,  fusiform,  biangulate  on  the  body  whorl;  surface  coveied  with  strong  longitudinal  ribs, 
there  being  about  eight  on  the  body  whorl.  The  shell  is  cancellate'l  with  a  set  of  sharp,  revolving 
threads,  that  on  the  shoulder  al)ove  being  particularly  strong;  there  are  three  of  these  threads  on  the 
body  whorl  that  are  stronger  than  the  others,  the  lower  one  marking  the  lower  angulation;  those  of 
the  base  becoming  fainter;  notch  in  the  out^r  lip  shallow;  canal  rather  short 

Length,  4.5;  diameter,  nearly  2  mm. 

Surface  whitish,  cloude<i  with  brown. 

Mayaguez,  Porto  Rico,  many  worn  shells;  off  Boca  Prieta,  one  dead  shell. 

Two  specimens  of  tlie  variety  quadrata  were  also  obtained  at  Mayaguez. 

Mangrilia  lavalleana  d'Orbigny. 
Hntrotoma  latHiUeana  d'Orbigny,  Moll.  Cubana,  ii, p.  174, pi.  xxiv.  figs.  7, 9, 1H4.5. 

A  single  specimen  was  obtained  at  Mayaguez  that  may  he  this  species,  but  it  is  iii  bad  condition 
and  can  not  l)e  determine<l  with  certainty. 

Mangilia  sp. 

A  single  young,  imperfect  shell,  something  like  M.  nihelln  Kurtz  &  Stimpson,  was  obtained  at 
Mayaguez. 

Mangrilia  melanitica  Dall.     Plate  58,  fig.  10. 

MangUia  melanitica  (Dall,  MS. )  Bush, Trans. Conn.  Acad. Sci.,  vi,  p. 459,  pi.  x i v,  figs. 3, 3a,  1885. 

Shell  with  a  rather  slender  spire  and  short  l>ase,  with  nine  whorls,  the  first  two  rounded  and 
smooth,  the  rest  covere<l  with  revolving  line,  of  which  the  median  one  is  strongest,  making  the  shell 
somewhat  angular  in  the  middle  of  the  whorls  and  shouldered  on  the  last  whorl;  the  four  lower  whorls 
have  faint,  slightly  oblique  longitudinal  ribs;  aperture  much  wider  above  than  below;  outer  lip  slightly 
thickened;  the  notch  large,  deep,  and  rounded,  the  lip  surrounding  it  inflated  into  a  raised  rim.  C!olor 
whitish,  stained  with  brown,  the  aperture  and  h»se  darker. 

Length,  4.5;  diameter,  1.5  mm. 

Mayaguez,  Porto  Rico,  many  worn  shells. 

Mang'ilia  trilineata  C.  B.  Adams. 
PInirototiui  trUinenta  C.  B.  Adams,  Cx>ntr.  to  ()onch.,  p.  55, 1846:  Tryou,  Man.,  vi,  p.  247,  pi.  x xi,  fig.  31, 1884. 
Quebradillas,  Porto  Rico  (Gundlach). 

Family  CANCELLARllD^. 

Genni  CAHCELLAKIA  Lamarck,  1822. 

Shell  oval,  generally  cancellated;  last  whorl  ventricose,  with  a  short  canal  and  strong  siphonal 
fasciole;  columella  with  several  oblique  plications. 
Type,  C.  reticulata  Linnieus. 

Subgenus  Cancellaria  s.  s. 

Cancellaria  reticulata  Linnaeus. 

Voluta  rrtinilata  Linnieus,  Syst.  Nat.,  ed.  Xll,p.  1190, 1767. 

CancrUaria  reiictdata  Tryon,  Man.  Conch.,  vii,  p.  69,  pi.  ii,  figs.  25, 26, 1886. 

Porto  Rico  ((lundlach) ;  Florida. 

Subgenus  Trigonostoma  Blainville,  1827. 

Shell  generally  umbilic^ted,  whorls  wider  and  usually  shouldered  above;  aperture  trigonal;  outer 
lip  not  contracted  in  front;  canal  obsolete.     Type,  Mnrex  scala  (imelin. 
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Cancellaria  a^assizii  Dall. 
Trig^rmstoma  aga«Kizii  Dall,  Blake  Report,  ii,  p.  130,  pi.  xx x v,  fig.  4, 1889. 

Shell  with  five  whorls,  the  first  rounded  and  smooth,  the  second  gradually  becoming  cancellated, 
the  subsequent  whorls  somewhat  roundly  shouldered  above,  having  very  strong,  slightly  flexuous  ribs, 
ten  on  the  last  whorl,  and  al)out  sixteen  strong,  revolving  line,  which  are  slightly  nodulous  on  the 
ridges;  in  addition  to  this  there  are  very  fine,  longitudinal  threads  all  over  the  surface;  varix  on  the 
outer  lip  but  little  stronger  than  the  rib.^;  aperture  ovate;  out^r  lip  strongly  ridged  within;  canal  short, 
open;  columella  scarcely  callous,  the  threads  running  over  it  into  the  aperture,  and  having  three 
plaits;  umbilicus  nearly  closed  by  the  reflected  columella.     Color  reddish  brown  or  brownish  orange. 

Length,  8;  diameter,  5  mm. 

A  single  slightly  worn  and  bleached  shell  was  obtained  at  Mayaguez,  Porto  Rico.  The  spec'ies 
extends  north  to  Cape  Hatteras,  North  Carolina. 

Superfamily  B«£LA.CHIGIiOSSA. 

Family  OLIVID^. 

Oenni  OLIVA  Bmgui^rei,  1789. 

Shell  oblong,  subcylindrical,  brilliantly  polished;  spire  rather  short;  last  whorl  covering  the 
greater  part  of  the  others;  aperture  elongated,  slightly  dilated  in  front;  columella  vertical,  callous, 
more  or  less  plicate;  lip  simple,  thick,  not  reflected  or  toothed  within;  a  sinus  above  is  continued  as 
a  canal  along  the  suture;  notch  at  the  base  short,  but  well  marked.     No  operculum. 

POliva  litterata  I^amarck. 

OUva  liilrrata  Lamarck,  Ann.  du  Mub.,  xvi,  p.  315, 1809. 
(Him  lUeraia  Reeve,  Conch.  Icon.,  vi,  pi.  xi,  fig.  18, 1850. 

This  species  was  found  at  San  Juan,  Porto  Rico,  according  to  Gundlach.  It  is  quite  probable 
that  the  specimens  he  so  named  were  the  nearly  allied  form  described  in  this  paper  as  O,  ctmbieensis, 

Oliva  reticularis  J^marck. 

diva  reticular^  Lamarck,  Ann.  du  Mu.«?.,  xvi,  p.  314, 1809. 
Olira  rcticvlaru  Tryon,  Man.,  v,  p.  83,  pi.  xxx,  figs.  90-95, 1883. 

Shell  rather  slender,  slightly  swollen  at  the  middle;  spire  somewhat  elevated;  ridges  on  the 
columella  numerous  and  strong.  Ground  color  whitish  overlaid  with  a  faint  pattern  of  purplish  brown 
reticulations,  which  sometimes  shows  the  white  as  triangular  spots.  Frequently  there  are  two  darker 
bands  near  center  of  outer  whorl,  and  under  the  suture  are  clusters  of  brownish,  subvertical  lines. 

Length,  35  to  50;  diameter,  15  to  20  mm. 

Aguadilla;  Mayaguez,  Guanica,  Porto  Rico,  many  worn  specimens;  St.  Thomas,  one  shell; 
Vietjues,  one  fine  specimen  taken  alive.     A  dark  variety  was  found  at  Fajanlo,  Porto  Rico. 

Oliva  caribsBensis,  n.  s.     Plate  56,  fig.  9. 

Shell  rather  short  and  stout,  its  greatest  diameter  being  near  the  shoulder;  spire  low,  the  suture 
being  deeply  channeled;  outer  lip  heavy;  columella  having  a  strong  white  callus  extending  up  for 
two-thirds  of  the  length  of  the  aperture,  where  it  thins  out;  columellar  plications  numerous  and 
distinct  but  not  strong.  The  ground  color  is  ashy  yellow,  becoming  darker  below,  overlaid  with  a 
close  faint  reticulation  of  reddish  brown.  There  are  two  faint  bands  of  darker  reticulations  on  the 
outside  whorl  and  splashes  and  lines  of  this  dark  (!olor  under  the  suture.  The  interior  is  purplish; 
the  columella  is  a  little  lighter  colored. 

I^ength,  32;  diameter,  15  mm. 

Mayaguez  Harbor,  Porto  Rico. 

A  rather  dull  and  inconspicuous  species,  the  most  cylindrical  of  the  Antillean  forms  and  perhaps 
nearest  to  O.  litterata  I^marck. 

Oenns  OLIYELLA  Swainion,  1836. 

Shell  small,  polished,  oblong;  spire  acuminate;  internal  shell  absorbed;  suture  canaliculate; 
aperture  wider  l)elow;  outer  lip  but  slightly  thickened;  columella  plicate  below,  with  a  stronger  plication 
at  or  near  its  base.  Operculum  generally  present,  oval,  elongated,  obtuse  at  its  extremities,  nucleus 
Bubapical. 
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Olivella  jaspidea  (Tmeliii. 

Valuta  jaapidea  Omelin,  Syst.  Nat.,  p.  8442, 1792. 

(Hiva  jaspidea  Reeve,  Conch.  Icon.,  vi,  pi.  xxii,  fig.  58, 1880. 

Shell  solid;  spire  rather  el ongateil;  whorls  al)out  five;  baee  of  the  aperture  moderately  expanded; 
cx)luinella  plicate  throughout  or  nearly  so,  with  a  slightly  thickened  wide  ridge  at  or  near  ita  base. 
Color  generally  ashy  or  whitish,  overlaid  with  a  slate-colored  or  purplish  pattern.  This  pattern  may 
be  indistinct  reticulations  or  zigzags  or  irregular  dote  and  blotches,  and  it  often  shows  the  white 
ground  in  triangular  patches.  There  is  almost  always  a  row  of  dark  lines  or  spote  below  the  siiture; 
there  are  often  faint  bands  on  the  body  whorl,  and  sometimes  dark  markings  on  the  base. 

Length,  18;  diameter,  8  mm. 

Hucares;  Aguadilla,  Porto  Rico;  Gaballo  Blanco  Reef,  Vieques;  Culebra  Island. 

It  is  almost  impossible  to  write  any  description  which  will  fully  and  accurately  cover  this 
abundant  and  variable  species.  Some  specimens  of  it  are  quite  slender  and  not  very  solid;  others  are 
shorter  and  heavier,  and  the  color  pattern  varies  from  white  with  faint  markings  to  very  dark. 

Olivella  esther  Ducloe. 
(HiveUa  esther  Ducloe,  Monog.  Gen.  Ollva,  pi.  in,  figs.  7,  8,  1836. 

Shell  heavy,  short,  with  a  rather  low  spire  whose  sides  are  nearly  straight;  columella  with  a 
strong,  high,  narrow  ridge  near  ite  base,  and  a  heavy  callus  al)ove,  which  extends  to  the  upper  part 
of  the  penultimate  whorl;  yellowish  white  overlaid  with  a  pattern  of  brown  markings,  showing 
tentlike  white  spote,  with*  darker,  broken  markings  l)elow  the  suture  and  near  the  \yaae.  Just  at 
the  base  there  is  a  distinct,  solid  band  of  brown. 

Length,  16;  diameter,  7  mm. 

A  large  number  of  worn  shells  were  found  at  Mayaguez,  Porto  Rico. 

Olivella  znutica  Say. 

Oliva  muUca  Say,  Journ.  Acad.  Nat.  8ci.  Phlla.,  ii,  p.  228, 1822. 
OUveOa  mutica  Tryon.Man.,  v,  pi.  xiv,  figs.  43-65, 1883. 

Shell  rather  small,  heavy,  with  usually  a  rather  short  spire,  though  sometimes  it  is  lengthened; 
columella  feebly  plicate,  having  a  fold  near  its  base,  strongly  callous  above.  Color  ashy  white,  gray,  or 
bluish,  often  more  or  less  marked  with  brownish  spots  or  zigzag  lines.  In  some  cases  portions  of  the 
aperture  are  very  dark. 

Length,  7;  diameter,  3.5  mm. 

A  single  specimen  was  obtained  in  Mayaguez  IIarlx)r. 

OUvella  rotunda  Dall.     Plate  56,  fig.  11. 
OHveUajaspidea  var.  rotunda  Dall,  Blake  Report,  ii,  p.  134, 1889. 

Shell  inflated  with  a  short,  rounded  but  pointed  spire;  suture  canaliculate,  deep  and  narrow^ 
aperture  but  slightly  spread  below;  columellar  area  with  a  strong  raised  callus,  which  runs  to  the 
top  of  the  penultimate  whorl  and  continues  around  the  upper  whorls  as  a  thickened  glazing;  the 
columellar  callus  is  longitudinally  sculptured  with  exceedingly  delicate,  microscopic  line,  and  is 
swollen  just  below  ite  upper  end.  The  columellar  plications  are  numerous  and  strong,  and  l^etween 
the  upper  and  lower  set  there  is  an  indentation  of  the  columella  within. 

Color  pale  ashy  yellowish,  with  faint,  irregular,  broken,  zigzag  markings  of  a  darker  tint^  and 
there  is  a  yellowish  band  near  the  base  having  a  darker  streak  below  it 

Length,  15  to  23;  diameter,  7  to  11  mm. 

Mayaguez  Harbor;  Aguadilla,  Porto  Rico;  a  number  of  fine  specimens. 

The  series  of  fine  shells  collected  by  the  Fish  Hawk  expedition  seems  to  show  that  this  is  a  valid 

species  of  Olivella,  as  good  as  the  average  species  in  this  difiScult  genus.     Ite  form  is  something  like  that 

of  specimens  of  0.  biplicata  of  the  West  Coast,  but  the  spire  is  not  so  elevated  as  in  that  species,  nor  is 

ite  base  so  expanded. 

Olivella  oryza  Lamarck. 

(Himorpm  Lamarck,  An.  sans  Vert.,  vii,  p.  489, 1822;  Chemnitz,  Conch.  Cab.,  ii,  1771,  pi.  i.,  fig.  548. 

Shell  small;  spire  rather  short;  whorls  somewhat  rounded;  obtuse;  columella  without  teeth,  or 
with  but  faint  indications  of  them,  twisted  and  ending  in  a  dintinct  curved  plait;  columellar  area 
narrowly  callous.    Color  white  or  milky  throughout. 

Length,  4;  diameter,  1.5  mm. 
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Mayagnez,  Porto  Rico,  iimny  slightly  worn  Hhells. 

I^marck's  description  is  too  brief  to  properly  characterize  this  species,  and  the  figure  he  refers  to 
in  the  Conchylien  Cabinet  is  a  dorsal  view  and  rather  poor. 

Olivella  nivea  Gmelin 

Voluta  nivea  Gmelln,  Syst.  Nat.,  p.  3442, 1792. 

OthYlIn  nhfa  Tryon,  Man.,  Y,  p.  67,  pf.  xv,  flgs.  74-88,  1883. 

San  Juan,  Porto  Rico  (Gundlach);  Florida;  West  Indies. 

Olivella  verreauxi  Dnclos. 
0/iiYi  ^rrreauxl  Dr.cloe,  Rev.  Crit.,  p.  97,  pi.  in,  figs.  86  o,  b,  1857. 

According  to  Gundlach  this  form  is  found  at  Aguadilla  and  Quebra<lillas,  Port4>  Rico. 

Family  MARGINELLID^. 

Oenni  KABGIHELLA  Lamarck,  1801. 

Shell  imperforate,  ovoid  conical  or  subcylindrical,  jwrcellanous,  smooth  and  shining,  sometimes 
having  longitudinal  ridges;  spire  rather  short  or  often  sunken;  a)iertnre  lonsr;  outer  lip  thickened  and 
sometimes  toothe<l;  columella  with  three  or  four  plaite. 

Marginella  apicina  Menke. 

MargintUa  apicina  Mcnke,  Syn.  Mcth.  Moll.,  p.  87,  1828. 
Mnrginella  amoidalis  Reeve,  Conch.  Icon.,  Xv,  pi.  xviii,  fig.  87. 

Shell  solid,  conoidal;  spire  low,  plane,  the  suture  merely  marked  by  a  line;  outer  lip  having  a 
heavy,  distinctly  marked  varix,  smooth  within;  base  rounded;  columella  with  four  strong,  nearly 
equal  plaits,  the  two  lower  a  very  little  nearer  together  than  the  others;  parietal  wall  callous  above. 

Color  white,  amber,  or  sometimes  pale  ashy  reddish,  the  nucleus  generally  reddish  and  always 
translucent;  there  are  usually  three  or  four  brown  blotches  just  at  the  back  of  the  varix,  one  of  these 
on  the  spire  and  one  at  the  base  of  the  shell,  bnt  they  are  sometimes  partly  or  wholly  wanting. 

I^ength,  12;  diameter,  7.5  mm. 

Three  fine,  small  specimens  were  taken  on  the  beach  at  Mayaguez. 

A  beautiful,  common,  and  widely  distributed  species,  quite  variable  in  size  and  (•x)loring.  It  is 
often  faintly  banded. 

Marginella  hexnatita  Kiener. 

Mnrf/htdlu  ItenwjLUa  Kleuer,  Coq.  Vlvantes,  genus  MargiiieUa,  p.  11,  pi.  vii,  fig.  81,  1841. 

Shell  conoidal,  solid,  with  a  rather  elevated  spire;  whorls  five,  slightly  rounde<l;  outer  lip 
heavily  varicose,  advanced  in  the  middle,  with  about  fifteen  teeth  inside;  l)a8e  rounded;  columella 
with  four  very  prominent  strong,  even  plaits,  which  are  evenly  spaced;  columellar  area  not  calloused; 
surface  smooth,  sometimes  slightly  pustulous  or  pitted.     Color  purplish  or  deep  red. 

Length,  9;  diameter,  5.5  mm. 

Aguadilla,  Porto  Rico,  one  worn  shell. 

This  is  a  beautiful  species  when  fresh,  and  is  often  colored  very  brilliant  deep  red. 

Marginella  striata  Sowerby. 
Marginella  striata  Sowerby,  Thes.  Conch.,  i,  pi.  i.xxv,  figs.  81,  82, 1846. 

Shell  volutiform;  spire  moderately  produc^l,  the  whorls  slightly  rounded;  spire  and  body  whorl 
covere<l  with  straight,  longitudinal  ribs;  outer  lip  thickened  into  a  distinct  varix,  strongly  crenated 
withm;  columella  with  four  strong,  equal  plaits.     Color  whitish. 

length,  3;  diameter,  1.5  mm. 

Mayaguez  Harbor,  Porto  Rico,  one  worn,  broken  shell. 

Marginella  evadne,  n.  sp.     Plate  57,  fig.  10. 

Shell  minute,  white,  solid,  polished;  form  and  proportions  essentially  as  figured;  the  whorls 
sculptured  by  fine,  even,  axial,  close-set  strite,  obsolete  anteriorly;  the  aperture  narrow;  the  pillar  lip 
with  six  or  seven  close-set  plaits,  enlarging  anteriorly,  the  most  anterior  l)eing  (considerably  the  largest; 
outer  lip  not  marginate;  in  fully  adult  specimens  minutely  crenulate  within. 

Length,  2.5;  maximum  diameter,  1.5  nnn. 

Mayaguez  Harbor,  Porto  Rico. 
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This  P|>eciefl  nee<lH  ir^  ]te  well  ina$^ifie<l  and  closely  wrutinize*!  to  reveal  its  peculiarities^.  When 
worn  the  striation  in  often  de*«troyecl.  The  Hpecimen  fipired  ha<l  not  acquired  the  crenulation  of  the 
outer  lip.  There  is  an  allieti  species  with  short  rather  prominent  small  riblets  on  the  shoulder  of 
the  whorls  which  is  found  in  the  West  Indites,  hut  it  (5in  not  In*  coufoundetl  with  the  present  one 
if  the  characters  Ik*  attende*!  to. 

8«etimi  yOLYARIHA  HiwU. 

Margrinella  torticula  Dal  I. 

MnrtihulUi  torticiUa  Dall..  Bull.  Mil«.  Comp.  Zool.,  ix,  p.  73,  1881. 
}f(irffiw'Un  tortindn  Pall..  Blftke  Report,  li,  p.  141,  pi.  xix,  fig.  7,  1889. 

Shell  slender,  glossy,  grayish  waxen  white,  with  about  five  whorls;  spire  roundly  pointer!, 
glaze<l  so  as  to  nearly  cover  the  sutures,  last  whorl  appresse^l  on  the  shoulder;  axis  laterally  cur\-etl 
HO  that  the  spire  antl  l>ase  turn  to  the  right;  aperture  long,  narrow;  columella  ^ith  four  very  oblique 
plaitn;  outer  lip  simple,  not  reflecte<i,  slightly  thickene<l  and  pnxluceii  posteriorly;  canal  wide. 

I^ength,  11.5;  diameter,  3.75  mm. 

Mayaguez  Harlx)r,  one  young  and  one  badly  broken  adult  shell. 

Margrinella  avena  Valenciennes. 

yfnrfjincUa  arena  Valenciennes  in  Kiener,  Coq.  Vlv.,  MarginrUa,  p.  17,  pi.  vi,  fig.  24,  1841. 

Shell  elongate<l,  with  an  elevated,  somewhat  glazed  spire;  aperture  long  and  narrowed  above; 
outer  lip  thickene<l  and  slightly  varicose,  somewhat  incurve<l  at  middle;  columella  curved,  armed  with 
four  strong  plaits,  lower  ones  a  little  the  heaviest.  Color  milky  white  or  subtranslucent,  generally 
having  three  wide,  faint  bands  of  yellowish  brown  on  Ixxly  whorl  that  are  usually  more  or  less  broken. 

length,  12;  diameter,  5  mm. 

Aguadilla,  Porto  Rico,  three  worn  shells;  Knsenada  Honda,  Culebra,  two  shells. 

Marginella  albolineata  d'Orbigny. 

Mnrninrlla  albolhteala  d'Orbigny,  Moll.  Cnbana,  ii,  p.  99,  pi.  xx.  figs.  27-29,  1845. 

Shell  elongated,  rounded  and  rather  inflated  above,  somewhat  narrowed  below;  spire  low,  bluntly 
l>ointe<l,  glaze<l;  aperture  long,  narrow  above,  wider  below;  outer  lip  incurved  a  little  at  the  middle, 
slightly  thickened  and  varicose;  columella  curved  below,  with  four  elevated  plaits,  the  lower  a  little 
stronger.  Color  yellowish  white  or  amber,  with  from  three  to  five  more  or  less  developed  brownish 
b  iiids,  which  show  more  distinctly  on  the  varix. 

J^ength,  9;  diameter,  4  mm. 

Knsenada  Honda,  Culebra,  one  shell. 

Marg^ella  lactea  Kiener. 

MtirfihifUa  lactea  Kiener,  V,€h\.  Viv.,  Marginella,  p.  42,  pi.  xiii,  fig.  3,  1841. 

Shell  rather  small,  witli  a  moderately  develope<l  glazed  spire;  outer  lip  thickened  a  little,  scareeiy 
varict>se,  incurveil  in  the  middle;  cqlumella  nearly  straight,  with  four  strong,  nearly  even  plaits.  Color 
milky  white  throughout. 

L<*ngth,  7;  diameter,  3  mm. 

Mayaguez,  Porto  Rico,  one  shell;  Ensenada  Honda,  Culebra,  six  specimens.  Close  to  the  last,  but 
having  a  rather  higher  spire  and  <liffering  in  color  pattern. 

Margrinella  fusca  Sowerby. 

MartjinrUafiiSica  Sowerby,  P.  Z.  S.,  1846.  p.  95. 

Mary IneUa fusca  Sowerby.  '^oneh.  Icon.,  xv,  pi.  xvii,  fig.  82,  1865. 

Shell  elongateil,  with  rather  elevatetl,  glazed,  pointed  spire;  outer  lip  with  a  delicate,  narrow 
varix  ascending  the  spire,  decidedly  incurved  at  the  middle;  columella  nearly  straight,  with  four 
oblique  plaits,  the  lower  the  strongest;  parietal  callus  widened  below.  Color  smoky  brownish,  with 
two  or  more  wide,  faint,  darker  bands. 

Length,  8;  diameter,  3.5  mm. 

Arroyo,  Porto  Rico,  one  si)e(!imen. 
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Margrinella  subtriplicata  d'Orbigny. 

MargineUa  mbtriplicata  d'Orbigiiy,  Moll.  Cubana,  ii.  p.  99,  pi.  xx,  figs.  30-32.  184f). 

8hell  elongated,  snbcylindrical;  spire  glazeii,  of  moderate  height;  outer  lip  pcaroely  thickened, 
much  advanoe<l  at  the  middle,  where  it  is  slightly  inflec'.ted  j  aperture  narrow,  a  very  little  wider  below; 
columella  straight,  with  three  moderate,  equal  plaits,  an<l  sometimes  a  faint  indic^ticm  of  a  fourth  one 
above;  parietal  wall  with  a  narrow  callus.     Color  yellowish  white. 

length,  10;  diameter,  4  mm. 

Ensenada  Honda,  Oulebra,  one  adult  and  two  young  specimens. 

Marginella  pallida  Donovan. 
B»UapaUida  Donovan,  Brit,  Shells,  pi.  Lxvr,  fig.  527, 1800. 

Shell  cylindrical,  thin  but  strong,  with  a  low,  bluntly  pointed  spire;  outer  lips  scarcely  thickened 
but  rounded  on  its  edge,  very  slightly  incurved  in  the  middle;  columella  rather  sharply  curved,  with 
four  moderate,  very  oblique  plaits,  the  two  lower  a  little  nearer  together  and  elevated  on  a  twisted 
ridge  that  forms  the  termination  of  the  columella.     Color  whitish  or  straw  tx)lor. 

Ijength,  15;  diameter,  7  mm. 

Mayaguez,  Porto  Rico,  one  shell;  Caballo  Blanco  Reef,  Vieques,  one  young  sp€H*imen. 

Subgenus  Pkrhici'la  Schumacher,  1817. 

Shell  bulliform,  with  spire  depressed  or  sunken,  generally  marked  with  broken  l)ands  of  cx)lor; 
outer  lip  denticulated;  inner  lip  <*allous  al)ove,  having  four  plaits  l)elowand  smaller  ones  above  them. 

Marginella  catenata  Montagu. 
Mnrffindla  catenata  Montagu,  Test.  Brit.,  p.  286,  pi.  vr,  fig.  2,  1803. 

Shell  obtusely  ovate;  spire  concealed,  covered  by  the  last  whorl,  which  incloses  it  with  a  plicate 
e<lge,  and  this  is  sometimes  overlaid  with  callus;  aperture  narrow,  curved,  slightly  wider  Indow;  outer 
lip  having  fine  plications  within;  columella  heavily  callous,  with  four  strong  plaits  below  and  a  few- 
fainter  ones  above;  base  slightly  notche<l.  Colorwhitish,  with  chain-like  revolving  bands  of  milk-white 
and  brownish  markings. 

Length,  3.5;  diameter,  2.5  mm. 

Mayaguez,  Vorto  Rico,  two  badly  worn  shells.  The  s}>tH'imens  are  in  such  condition  that  they 
can  only  l)e  referred  to  this  species  with  doubt. 

MargineUa  catenata  var.  pulcherrima  Gaskoin. 

MargineUa  pulcherrima  Gaskoln,  P.  Z.  S.,  1849,  p.  21. 
Marginella  pulcherrima  Tryon,  Man.,  v,  p.  39,  pi.  xr,  fig.  30,  1HS3. 

Has  the  form  of  M,  caieiiaia^  but  the  ground  color  is  pale  orown,  with  revolving  rows  of  white 
spots.  The  callous  nucleus  is  painted  with  a  brown,  many-j>ointed  star,  and  there  are  two  wide, 
whitish  bands  on  the  bo<iy  whorl  bearing  vertical  brown  lines.  At  each  edge  of  these  light  bands  is  a 
row  of  dark,  minute  spots,  and  there  is  a  little  dark  color  on  the  base. 

Mayaguez,  Porto  Rico,  one  beautiful  shell. 

Marginella  interrupte-lineata  Muhlfeld. 

Margimlla  interrupte-lineata  Muhlfeld,  Bcri.  Mag.  Naturf.  Fr.,  1818,  p.  tJ,  figured. 
Mayaguez,  Porto  Rico  ((lundlach). 

Subgenus  Volutella  Swainson. 

Spire  somewhat  elevate<l,  but  wholly  concealed  by  the  last  w-horl;  outer  lip  thickened  and 
varicose;  columella  with  three  or  four  plaits. 

Marginella  ovuliformis  d'Orbigny. 
MarginrUn  or»i///V«^w  d'Orbigny,  Moll.  (>ubana,  ii,  p.  101,  pi.  xx,  figs.  :*^-35,  1H45. 

Shell  minute,  glassy  white,  swollen  above;  outer  lip  heavy,  developed  into  a  well-marked  varix 
which  extends  on  to  the  spire  and  is  feebly  denticulated  within;  aperture  narrow  and  of  about  even 
witlth  throughout;  columella  with  three  plications. 

length,  1.75;  diameter,  1  mm. 

Mayaguez,  three  sheila. 
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Family  VOLUTID^. 

Oenni  YOLUTA  (Limueiu,  1768)  Lamarck,  1799. 
Voluta  moisica  Linnamn. 

Voluta  mu8ica  Linnseim,  Syst.  Nat.,  ed.  X,  p.  733,  17ft8;  Reeve,  Conch.  Icon.,  vi,  pi.  viii,  1849. 
San  Juan,  Porto  Riro  ((iundlac^h);  West  Indies. 

Family  TURBINELLID^. 

Oenni  TURBIHBLLA  Lamarck,  1799. 

Subgenus  Vasum  Link,  1807. 

TiLrbinella  muricata  Born. 

ViUtUamuricataBom,  Mas.  VInd..  p.  233.  1780. 

TarbineUa  muricain  RtH*VL',  Conrh.  loon.,  iv.  pi.  vii,  fljf.  35,1847. 

Mayaguez,  Porto  Rico  ((iundla<'li);  Went  Indies;  Florida  Keys. 

Family  MITRIDi€. 

Oenni  KITBA  Lamarck,  1799. 

Shell  solid,  fusiform;  spire  elevated,  pointed;  aperture  narrow,  notched  in  front;  outer  lip  not 
reflected,  thickened  and  smooth  within;  columella  transversely,  somewhat  obliquely  plicate;  no 
operculum. 

Mitra  barbadensis  Gmelin 

VoltUa  harbadensU  Gmelin,  Syjt.  Nat,  p.  3465, 1792. 
MUrapieta  Reeve,  Conch.  Icon.,  ii,  pi.  xvi,  fig.  123,  1844. 

Shell  with  alx)ut  eight  nearly  flat  whorls,  covered  with  somewhat  distant,  raised,  revolving 
threads;  besides  this  the  surfai^e  is  covered  with  a  pattern  of  microscopic  revolving  and  longitudinal 
lirse,  making  the  spaces  between  the  larger  threads  decu8sate<l;  suture  shallow,  but  well  marke«i; 
aperture  elongated,  wider  below;  columella  with  four  whitish  plaits,  the  lower  one  quite  faint.  Color 
light  brown,  sometimes  with  longitudinal  white  bands,  and  often  blotched  with  white. 

Length,  35;  diameter,  13  mm. 

Guanicra,  Porto  Rico;  Caballo  Blanco  Reef,  Vieques. 

Mitra  nodulosa  Gmelin. 

Valuta  nodulosa  Gmelin,  Syst.  Nat.,  p.  3445, 1792. 

Mitra  ffranutom  Reeve,  Conch.  Icon.,  li,  pi.  ix,  fig.  62, 1844. 

Shell  with  about  ten  whorls,  which  are  scarcely  roundetl  but  are  narrowly  shouldered  above; 
suture  distinct,  impressed;  surface  sculptured  by  longitudinal  rilis,  which  are  cut  by  revolving  furrows 
into  coarse,  rounded  nodules,  there  being  four  of  these  furrows  on  the  upper  whorls  and  twelve  on  the 
body  whorl;  aperture  scarcely  widened  below;  basal  notch  deep;  columella  with  four  plaits,  the  upper 
strong,  the  lower  faint.     Color  varying  from  pale  to  dark  brown;  the  teeth  whitish. 

Length,  35;  diameter,  13  mm. 

Aguadilla,  Porto  Rico,  one  young  shell. 

Mitra  hanleyi  var.  g^mxnata  Sowerby. 
Mitm  (jemmata  Sowerby,  Tho«.  Conch.,  sp.  334,  fig.  649,  1874. 

Shell  somewhat  biconic,  with  about  seven  whorls,  there  being  a  single  row  of  strong,  somewhat 
longitudinal  nodules  on  the  center  of  the  whorls;  above  the  nodules  the  shoulder  is  slightly  concave; 
the  surface  is  sculptured  with  faint,  longitudinal  riblets  crossed  by  almo.st  obsolete  micrr».scopic  strife; 
aperture  rather  short,  slightly  drawn  out  below;  columella  with  three  plaits. 

General  surface  purplish  black  or  very  deep  brown;  the  large  ncnlules  on  center  of  whorls  an^  white. 

Length,  7;  diameter,  3  mm. 

Ensenada  Honda,  Culebra,  two  young  shells. 

A  beautiful  little  form,  probably  a  variety  of  ^f^tra  lumleyi  Dohrn  (1862),  not  of  Sowerby  (1874). 
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Mitra  straminea  A.  Adauis. 

MUra  glraminea  A.  Adams,  P.  Z.  8.,  p.  132. 1861. 

Mitra  slraviinea  Tryon,  Man.,  iv,  p.  140,  pi.  xu,  fig.  188,  1882. 

Shell  small,  slender,  with  about  eight  somewhat  rounded  whorls,  which  are  sculptured  by  strong, 
sharp  revolving  ridges;  there  are  four  or  five  of  these  on  the  upper  whorls  and  fourteen  to  sixteen  on 
body  whorl;  between  the  revolving  ridges  the  surface  is  sculptured  with  sharp,  longitudinal  threads; 
aperture  elongated,  scarcely  wider  below;  columella  three-plaited.    Color  yellowish  white. 

Length,  15;  diameter,  5  mm. 

Mayaguez,  Porto  Rico,  three  worn  and  broken  young  shells. 

Mitra  xnicrozonias  Lamarck. 

MUra  microzoftias  Lamarck,  An.  sans  Vert.,  vil,  p.  320, 1822.  • 

MUra  microzonias  Tryon,  Man.,  iv,  p.  183,  pi.  Liv,  figs.  668,  669, 1882. 

San  Juan,  Porto  Rico  (Gimdlach);  West  Indian  region. 

Oenui  MITBOMORFHA  A.  Adams,  1865. 

Shell  small,  somewhat  elongate  and  biconic,  with  a  globose  nucleus;  aperture  scarcely  or  not  at 
all  notched  behind;  columella  nearly  straight,  generally  having  faint  vestiges  of  oblique  plaits,  which 
do  not  extend  far  into  the  shell;  surface  sculptured. 

Mitromorpha  biplicata  Dall. 
MUromorpha  biplicata  Dall,  Blake  Report,  ii,  p.  165,  pi.  xxxv,  fig.  1, 1889. 

Shell  biconic,  cancellated,  yellowish  or  whitish,  with  brown  flammules;  imcleus  glassy,  of  one 
aiwl  a  half  turns,  other  whorls  five  or  six,  slightly  rounded;  aperture  not  widened  below;  columella 
with  two  fairly  strong  plaits;  outer  lip  Urate  within. 

Length,  7;  diameter,  3  mm. 

A  fragment  having  a  perfect  aperture  was  found  at  Mayaguez. 

Family  FASCIOLARllD^. 

Oeniu  FA80I0LABIA  Lamarck,  1801. 
Shell  imperforate,  fusiform,  solid;  spire  rather  elevated,  sharp  pointed;  aperture  oval-oblong, 
with  a  canal  in  front;  outer  lip  simple,  furnished  with  lirse  Internally;  columella  concave,  having  a 
few  oblique  plications  at  its  base.     Operculum  oval,  pointed  at  the  summit;  its  nucleus  apical. 

Fasciolaria  gigantea  Kiener. 
Fasciolaria  ffigantea  Kiener,  Coq.  VI v.,  Fasciolaria,  p.  6,  pl8.  x,  xi,  1840. 

Shell  very  large,  solid,  fusiform,  with  about  ten  whorls;  spire  well  elevated,  pointed;  growth 
lines  strong  and  irregular;  the  surface  is  covered  with  a  series  of  more  or  less  strongly  developed, 
rounded,  revolving  ribs,  and  between  these  there  are  fainter  ones;  near  the  center  of  the  whorls  there 
is  a  row  of  large  nodules,  which  are  somewhat  distantly  spaced  and  which  fade  out  on  the  body 
whorl;  aperture  ovate-oblong,  the  outer  lip  more  or  less  ridged  within;  canal  long,  open,  and  slightly 
recurved;  columella  incurved,  furnished  with  three  folds  below.  The  surface  is  salmon  or  chamois 
colored,  and  is  covered  with  a  strong,  reddish-brown  epidermis,  which  cracks  and  peels  off  when  the 
shell  is  dry.    The  aperture  varies  from  dirty  straw  color  to  deep  salmon  or  reddish.     Animal  deep  red. 

Length,  16  inches  to  2  feet;  diameter,  7  to  10  inches. 

Mayaguez,  Porto  Rico,  one  very  young  shell. 

This  is  one  of  the  largest  of  the  Gastropods,  being  excelled  in  size  only  by  the  MegalcUractus 
ar nanus  of  Australia.  The  species  varies  much  in  the  development  of  the  tubercles,  in  some  cases 
being  almost  destitute  of  them,  and  in  others  they  are  very  strong  and  scarcely  diminish  in  size  on 
the  last  whorl.  It  is  abundant  in  the  waters  of  the  Southeastern  States,  and  differs  from  the  F.  princepa 
of  the  Pacific  coast  by  the  smooth  external  surface  of  its  operculum. 

Fasciolaria  tulipa  Linnaeus. 

Manx  ItUipa  Linnteus,  Syst.  Nat.,  e<l.  x,  p.  754, 1758. 

Fatciolaria  tulipa  Kiener,  Coq.  Viv.,  Fasciotaria,  p.  2,  pis.  i,  ii,  1840. 

Shell  with  about  nine  somewhat  rounded  whorls,  with  a  deep,  well-defined  suture,  with  irr^ular, 
impressed  growth  lines  and  revolving  sculpture.    This  sculpture  may  consist  of  rather  sharp,  close 
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ridges  of  various  sizes,  separated  by  concave  furrows,  or  the  surfat^'e  may  be  scarcely  marked  by  narrow, 
widely  spaced  grooves;  the  sculpture  is  stnmger  just  below  the  suture,  where  it  always  become* 
slightly  nodulous,  and  on  the  base  of  the  shell;  spire  of  moderate  height;  aperture  elongate-oval,  the 
outer  lip  Urate  within' and  marked  on  its  inner  edge  with  dark  lines,  which  are  often  elevated  into 
slight  ridges  and  end  in  toothlike  pmjections;  canal  of  moderate  length,  slightly  refiexed,  open; 
columella  incurved,  with  two  or  three  folds  below.  The  color  pattern  is  variable.  It  is  sometimes 
ash  colored,  overla1<l  with  irregular,  dull-brown  markings  and  blotches,  which  may  be  dispot^  in 
faint  wide  bands.  In  other  si>ecimens  the  ground  is  nearly  white,  with  blotches  and  cloudings  of  pale 
chocolate,  salmon,  or  reddish,  the  revolving  furrows  being  marked  with  darker  color. 

Ix»ngth,  150;  diameter,  65  mm. 

Guanica;  Popce  Reefs;  Hucares;  San  Juan;  Fajardo;  Bcxiueron  Bay,  Porto  Rico;  Southeastern 
States;  West  Indies;  Mexico  and  Central  Araeri(». 

The  s|)et;imeiis  living  in  brackish  water  are  more  strongly  8culpture<l,  duller  colored,  and  rougher 
than  those  found  living  on  open  Ijeaches,  and  are  probably  worthy  of  a  varietal  name.  The  species  is 
larger  than  the  allie<l  F.  dislana,  with  which  it  has  bet»n  sometimes  confoundetl,  and  is  always  somewhat 
sculptured  below  the  suture,  while  disUais  is  not.  As  in  the  case  of  the  Stromhus  jnujiliSf  the  more 
southeastern  the  locality  the  more  pale  the  salmon  coloration  which  characterizes  the  shell. 

Oenni  LATIBV8  Montfort,  1810. 

Shell  turriculated  or  oval  fusiform;  ajwrture  oval-oblong;  outer  lip  Urate  within;  (columella  with 
two  or  three  faint  folds  l)elow.  Operculum  oval-elongate<l,  unguiculate,  arcuate,  concave  at  the 
columellar  bortler;  nucleus  apical. 

Subgenus  Leucozonia  Gray,  1847. 

Shell  oval-fusiform,  carinated,  spire  moderate,  canal  rather  short;  columella  subflexuou& 

liatirus  cingruliferus  Lamarck. 

Turbinrtla  ciugulifera  Lamarck,  An.  Hans  Vert.,  vii,  p.  107, 1822. 
Tarbinella  cingidi/era  Reeve,  Conch.  Icon,  iv,  pi.  in.  fig.  17, 1847. 

Shell  solid,  with  a  motlerately  developed  spire  and  having  about  eight  whorls.  The  form  and 
sculpture  of  the  whorls  vary  remarkably.  In  some  erases  there  is  a  revolving  row  of  strong  tuberck« 
on  the  middle  of  the  whorls,  which  fonns  a  well-marked  shoulder  on  the  body  whorl;  in  other  cases 
the  shell  is  absolutely  destitute  of  nodules  and  the  whorls  are  slightly  rounded,  and  there  is  ever}' 
possible  variation  between  these  extremes.  The  growth  lines  are  strong  and  irregular,  and  the  surface 
is  covered  with  faint,  revolving  threads,  so  that  it  is  more  or  le^  reticulated.  The  aperture  is 
elliptical;  the  outer  lip  is  generally  Urate  within,  though  sometimes  it  is  nearly  smooth.  Above 
the  base  there  is  usually  a  sort  of  revolving  ridge  which  ends  in  a  small  tooth  or  ])rojection  on  the 
outer  lip.  The  canal  is  rather  short  and  recurved;  the  columella  bears  about  four  faint  plaits,  and 
the  shell  is  often  falsely  umbilicate  at  its  base.  Color  light  brown  to  nearly  black.  There  is  generally 
a  narrow,  white  band  on  the  ridge  just  above  the  base. 

Length,  55;  diameter,  30  mm. 

Guanica;  Ponce  reefs;  Playa  de  Ponce;  Calx)  Rojo  light,  Porto  Rico;  Knsenada  Honda,  Culebia; 
West  Indian  region  generally. 

liatiruB  ocellatus  Gmelin. 

Bu4xinum  occUatum  Gmelin,  Syst.  Nat.,  p.  S488, 1792. 
Tarbinella  ocdlaia  Reeve,  Conch.  Icon.,  iv,  pi.  vni,  fig.  38, 1847. 

Shell  solid,  short,  fusiform,  with  a  row  of  nodules  on  the  middle  of  the  whorls,  which  becomes 
a  strong  ridge  on  the  shoulder  of  the  body  whorl.  There  is  a  small,  or  secondary,  row  of  nodules  in 
the  concave  space  above  the  shoulder.  The  surface  of  the  shell  is  covered  with  small  revolving  ridges, 
and  between  these  there  are  fine  raised  threads,  and  these  are  crossed  by  the  distinctly  markeil  growth 
lines,  making  the  surface  reticulate.  Outer  lip  Urate  within;  canal  short;  columella  with  three  folds. 
Color  dark  brown  or  bluish,  the  nodules  white,  and  there  are  often  broken  white  bands  on  the  body 
whorl;  aperture  bluish  white,  with  a  dark-spotted  border. 

Length,  27;  diameter,  18  mm. 

Caballo  Blanco,  Vieques,  two  specimens;  Puerto  Real,  Porto  Rico,  one  shell;  West  Indian  region 
generally. 
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Subgenus  L.vTiRrs  s.  s. 
Shell  fusiform,  turricuiate*!,  subunibilicatetl;  spire  produced;  whorls  nodulous. 

liatirus  brevicaudatus  Reeve. 

Tiirbinrlla  hrceicaudnta  Reeve,  C'onch.  Icou.,  iv,  pi.  x,  fl|f.  .50, 1847. 

Shell  with  about  ten  somewhat  rounded  whorls;  spire  elevat«<l;  whorls  with  alx)ut  eight  strong, 
rounded,  nmlulous,  longitudinal  ribs;  surface  covered  with  numerous,  sharp,  revolving  ridges,  and  in 
the  interstices  of  these  there  are  smaller  revolving  ridges  and  lira?;  aperture  round-elliptic,  the 
outer  lip  Urate  within;  canal  rather  short,  reimrved;  columella  with  three  or  four  plaits.  Color  reddish 
brown;  revolving  ridges  darker. 

Length,  40;  diameter,  18  nmi. 

Off  Point  Melones,  Porto  Rico,  one  young  shell. 

liatirus  infundibuliiin  Gmelin. 

Mnrex  in/awlibulnm  Giiieliii,  Syst.  Nut.,  p.  3564, 179li. 
TurbincUa  iv/undibulum  Reeve,  Conch.  Icon.,  iv,  pi.  i,  fig.  3, 1847. 

Shell  elongate-fusiform,  with  about  eleven  whorls;  spire  elevateil;  whorls  somewhat  rounded, 
sculptured,  with  six  or  seven  strong,  nodulous,  rounded,  longitudinal  riilges.  On  the  upper  whorls 
there  are  four  or  five  strong,  revolving  ridges,  and  rarely  a  revolving  thread  in  the  intersti<*es.  Aper- 
ture long,  ovate;  outer  lip  strongly  Urate  within;  parietal  wall  heavily  callous,  the  callus  sometimes 
being  raised  into  a  sharp  lip;  columellar  plaits  four;  canal  long,  narrow.  At  the  base  of  the  shell 
there  is  a  false  umbilicus.     Color  reddish  brown,  the  revolving  ridges  darker. 

Length,  65;  diameter,  23  mm. 

Mayaguez  Harbor;  Porto  Rico;  off  Vie<iues. 

Family  BUCCLNID^. 
Oenni  PI8ANIA  Bivona,  1862. 

Shell  oblong,  smooth  or  spirally  striated;  spire  prominent;  outer  lip  thickene*!  and  crenated 
within;  canal  short;  operculum  ovate,  nucleus  a])ical. 

Pisania  pusio  Linmeus. 

MxirtxpwsLo  Linn*  Syst.  Nat.,  ed.  x,  p.  754, 175K. 
Buccinum  piisio  Reeve,  Conch.  Icon.,  iii,  pi.  vi,  fig.  43, 184(5. 

Shell  somewhat  elongated,  having  about  ten  or  eleven  slightly  convex  whorls;  growth  lines 
strong  and  almost  riblike  on  the  upper  whorls,  the  first  one  and  one-half  being  nearly  smooth,  the 
next  four  or  five  nodulous,  and  the  next  one  and  a  half  reticulated.  Below  this  the  sculpture  fades 
out  until  the  lower  whorls  are  smooth.  The  last  whorl  is  a  little  concave  below  the  suture.  A]>erture 
fully  half  the  length  of  the  shell;  outer  lip  thickeneil  and  somewhat  varicose,  Urate  within,  toothed 
on  its  outer  edge;  canal  short,  truncateil;  inner  lip  callous,  the  callus  rising  into  a  lip.  There  are 
frequently  a  few  denticles  on  the  base  of  the  columella.  On  the  parietal  wall  at  the  ui)])er  end  of 
the  aperture  there  are  two  white  plaits,  and  alK)ve  this  there  is  a  canal.  Color  purplish  brown,  with 
narrow,  revolving,  darker  bands,  which  are  articulated  with  arrowheaded  white  spots. 

Length,  45;  diameter,  20  mm. 

Caballo  Blanco  Reef,  Vieques. 

Oenni  TBITOKIBEA  SwainBon,  1840 

Shell  buccinifonn,  generally  cancellated,  having  a  thick  epidermis;  spire  p<^inted;  ajHTture  ellii)- 
tical,  canaliculate  alx)ve;  outer  lip  thickened  and  varicose.  Urate  within;  columella  conciive;  parietal 
wall  with  a  tooth  above.     Operculum  unguiculate. 

Tritonidea  tincta  Conrad. 

Fttltia  linda  Conrad,  Proc.  Aemi.  Nat.  Sci.  Phila.  1846,  p.  25,  pi.  i,  fig.  9, 184G. 

Shell  with  a  conical  spire,  the  whorls  but  slightly  convex,  with  low  rounded  loi^gitudinal  ribs, 
which  are  crossed  by  revolving  riblets.     Between  thebe  riblets  there  are  revolving  lirw,  and  there  is  a 
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conetrictioii  at  the  upper  part  of  the  shoulder  which  riite  off  the  longitudinal  ribs  and  leaves  a  row  of 
nodules.  Outer  lip  thick,  varicH^ne,  Htrongly  ridged  within;  inner  lip  generally  having  a  aeries  of  nodu- 
lous plaito,  and  one  strong  plait  above  just  IkjIow  the  angle.  Color  purplish  brown,  variegatexl  and 
tilouded  with  white,  the  clouding  often  in  somewhat  longitudinal  patterns. 

liength,  25;  diameter,  15  mm. 

Cabo  Rojo  Light,  Porto  Rico,  a  few  worn  shellw;  Wt»Ht  Iiidien;  alno  found  on  the  Florida  (^>ajst. 

Tritonidea  tincta  var.  bermudensis  Dall. 

TrUmiidea  vnr.  ItrniuutenMiif  Dall,  r.S.  Nnt.  Mufl.(V)ll. 

Shell  smaller,  more  slender  and  delicate  than  the  tyf»e  and  with  rather  sharper  sculpture. 
Boqueron  Bay,  Porto  Rico,  one  shell;  alsci  in  Bernuula. 

Tritonidea  auritula  Link. 

NasiHiria  anrUula  Liak,  Beschr.  Rostock  Samml.,  iil,  p.  124,1807. 
BHccimim  coromandelianum  Reeve,  Conch.  Icon.,  ni,  pi.  ix,  fig.  62, 1846. 

Khell  solid,  rather  short;  spire  conoidal;  whorls  slightly  rounded,  the  last  with  alx)ut  eleven  strong 
longitudinal  ribs  which  are  carried  up  the  spire;  whorls  high,  shouldered,  with  the  surface  con<ave 
alxjve;  the  revolving  sculpture  consists  of  strong  ribs  (ten  to  twelve  on  the  last  whorl),  and  l>esides 
these  ribs  there  are  everywhere  intermediate  threads  that  are  slightly  decussated  by  the  growth  lines. 
Just  below  the  suture  there  is  a  row  of  strong  nodules.  Outer  lip  varicose,  having  a  very  prominent 
tubercle  where  the  subeutural  row  ends,  strongly  ridged  within.  Columellar  area  tubercular  witli  a 
strong,  deep,  entering  plait  above.    Color  brownish,  clouded  irregularly  with  white. 

Length,  22;  diameter,  15  mm. 

Aguadilla,  Porto  Rico;  Ensenada  Honda,  Culebra;  Caballo  Blanco- Reef,  Vieques;  several  dead 
shells. 

Though  normally  quite  different  from  T.  tijwUij  the  two  fonns  often  approach  each  other  until  it 
is  difficult  to  separate  them,  and  each  has  often  been  taken  for  the  other.  This  species  is  shorter  and 
in  general  solider  than  tiiicta;  it  has  a  more  pronounced  shoulder,  and  the  strong  tubercle  at  the  upper 
part  of  the  outer  lip  is  a  decided  character. 

Tritonidea  orbignyi  Payraudeau. 
Buccinum  orbignyi  Payraudeau,  Cat  Moll,  de  Corse,  p.  159,  pi.  viii,  figs,  4-6, 1826. 

Shell  rather  small,  with  eight  whorls  which  vary  from  flattened  to  rounded,  covefetl  with  longi- 
tudinal rounded  ribs  (from  twelve  to  fifteen  on  the  last  whorl)  and  numerous  revolving  ribe,  the  whole 
l)eing  overlaid  with  revolving  threads;  outer  lip  varicose,  toothed  within;  aperture  somewhat  elongated; 
canal  slightly  produced;  columella  wrinkled.  Color  brownish  yellow  with  darker  markings  on  the 
back  of  and  between  the  ribs,  with  a  narrow  white  band  l>elow  the  periphery 

Length,  18;  diameter,  10  mm. 

Ponce,  Porto  Rico,  one  shell;  Culebra,  one  young  8j>ecimen. 

An  abundant  form  in  the  Mediterranean. 

Oenni  KASSABIKA  Dall,  1886. 

Shell  with  the  general  characters  of  Xasmria  but  more  comi)act,  spindle-shaped,  and  pjnall; 
aperture  long,  columbellifonn,  and  narrowed  below;  (x>U:mellar  margin  elevated  and  imited  above  by 
a  high  callus  with  the  outer  lip. 

Nassarina  glypta  Bush. 
Mangiliaf  glypla  Bush,  Trans.  Conn.  Acad.  Sci.,  vi,  p.  461,  pi.  XLv,  figs.  5, 5a,  1885. 

Shell  with  about  eight  whorls  which  are  but  slightly  rounded,  but  which  are  separated  by  a  >-ery 
deep,  sharply  defined  suture;  sculpture  consisting  of  rounded  longitudinal  ribs,  and  these  are  cut  by 
shallow,  revolving  grooves  into  low,  irregular  nodules;  aperture  ovate-elongate,  narrowed  and  turned 
back  below.  Color  whitish,  with  a  faint,  revolving  brown  band  below  the  suture  and  another  on  the 
base  of  the  shell. 

Length,  3.5;  diameter,  1.5  mm. 

Mayaguez,  Porto  Rico,  one  worn  shell. 
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Nassarina  metabrUnnea,  n.  sp.     Plate  57,  fig.  16. 

Shell  small,  solid,  acute,  whitish,  with  the  apical  region  brown  and  also  the  pillar  and  canal;  suture 
appressed;  shell  8culpture<i  with  numerous  axially  directed,  narrow,  close-set  ribs,  persistent  to  the 
base,  crossed  by  fine  spiral  threads  with  wider  interspaces,  substantially  as  figured;  nepionic  whorls 
three,  smooth,  polished;  sculptured  whorls  about  five  and  a  half;  outer  lip  internally  Urate;  inner  lip 
smooth. 

Length,  6.5;  maximum  diameter,  2.5  mm. 

Mayaguez  Harbor,  Porto  Rico. 

Much  more  delicate  and  different  in  sculpture  from  the  preceding  and  the  following  species.  The 
color  may  vary,  but  if  not  it  would  be  well  distinguished  by  its  white  shell  with  two  brown  ends. 

Oeniis  PH08  Montfort,  1810. 

Shell  oval-oblong,  acuminate,  turriculated,  cancellated;  spire  elevated;  aperture  oval-elongate; 
lip  ridged  within  and  having  a  small  sinus  below;  \)Qse  sharply  notched;  columella  with  one  or  two 
folds  at  the  base.     Operculum  claw-shaped,  slightly  curved,  nucleus  apical. 

Phos  candei  d'Orbigny. 
OanceUaria  caiulci  d'OrbUrny,  Moll.  Cuba.,  ii,  p.  129,  pi.  xxi,  flgs.  2S-26, 1845. 

Shell  with  nine  or  ten  rounde<l  whorls,  the  first  two  or  two  and  a  half  having  merely  a  sharp, 
revolving,  central  keel;  below  this  it  is  sculptured  with  numerous  slightly  curved,  longitudinal  ribs 
(al)out  sixteen  on  the  last  whorl),  which  are  crossed  by  revolving  threads  of  three  sizes,  alternating 
one  with  the  other,  and  the  surface  is  minutely  decussated  by  fine  growth  lines;  aperture  ovate- 
elongate;  outer  lip  thick,  with  a  varix  some  distance  back  of  its  edge,  and  in  some  examples  there  are 
varices  scattered  over  the  shell;  the  line  on  the  inner  side  of  the  outer  lip  extend  in  for  half  a  whorl 
or  more;  notch  near  the  base  of  the  lip  well  marked,  sometimes  quite  decided,  as  in  Strombus;  notch 
at  the  base  deep;  columella  with  two  folds  at  its  base,  the  upper  faint;  sometimes  there  are  a  few 
nodulous  plaits  above,  and  there  is  a  plait  at  the  upjier  part  of  the  parietal  wall.  Color  yellowish 
white  to  brownish,  with  darker,  faint,  broken  bands. 

Length,  25;  diameter,  12  mm. 

Aguadilla;  Mayaguez,  Porto  Rico. 

A  large  number  of  specimens  were  received,  dry  and  alcoholic,  showing  a  great  deal  of  variation. 
In  some  specimens  there  are  varices  scattered  over  the  shell,  marking  all  the  rest  i)eri()d8;  in  others 
there  is  only  the  one  varix  behind  the  outer  lip.  The  d^ree  of  coarseness  of  the  sculpture  varies 
much,  and  in  some  shells  the  color  is  stronger  where  the  bands  cross  the  ribs. 

Phos  parvus  C.  B.  Adams. 

TriloH  parvus  C.  B.  Adams,  Contr.  to  Conch.,  1850,  p.  59. 

Phos  intricatus  Dall,  Proc.  U.  S.  Nat.  Mus.,  VI,  p.  825,  pi.  x,  fig.  9, 1883. 

Shell  rather  small,  with  about  eight  whorls,  which  are  separated  by  a  deep  suture;  sculptured 
with  eleven  strong,  distinct,  elevated,  rounded,  longitudinal  ribs;  these  are  crossed  by  sharp,  revolving 
riblets,  which  form  nodules  on  the  longitudinal  ribs;  one  of  these  above  the  center  of  the  whorls  is 
stronger,  causing  the  shell  to  be  shouldered;  there  are  fine,  revolving  threads  between  the  ribs  which 
cross  the  growth  lines,  making  the  surface  finely  reticulate;  aperture  elongate-ovate;  varix  just  l)ehind 
the  outer  lip  very  high  and  strong;  the  subbasal  notch  of  the  lip  feeble;  columella  scarcely  plicate 
below.  Color  pale  brownish,  the  nodules  darker;  there  is  a  white  band  below  the  middle  of  the  body 
whorl  that  shows  on  the  bases  of  the  upper  whorls. 

Length,  16;  diameter,  7  mm. 

Mayaguez  Harbor,  Porto  Rico,  one  shell. 

Phos  ozyg'lyptus,  n.  sp.     Plate  57,  fig.  18. 

Shell  small,  delicately  and  sharply  sculptured;  nepionic  whorls  three,  polished,  peripherally 
keeled  smooth;  subsequent  whorls  six,  sculptured  as  in  P.  atn<Jel  d'Orbigny,  with  subequal  axial 
and  spiral  ridges  and  occasional  varices;  between  the  primary  spirals  is  usually  a  minute  intercalary 
thread  (not  shown  in  the  figure) ;  aperture  lirate  on  pillar,  body  and  outer  lip,  the  latter  with  a  deep 
sinus,  as  in  Stromhuny  near  its  anterior  end. 

F.  f.  B.  1900—26 
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Length,  17;  maximnm  diameter,  6.5  mm. 

Mayaguez,  Porto  Rico,  two  specimens. 

This  species  is  near  to  P.  candeiy  from  which  it  differs  by  its  smaller  size,  more  <ielicate  sculpture, 
proportionally  deeper  labial  sinus,  and  aljsence  of  brown  flammulation.  In  a  specimen  of  P.  candei 
of  the  same  length  as  the  adult  P.  oxyglyptus,  the  shell  is  more  conical  and  the  last  whorl  emphatically 
wider. 

Geniu  8TB0H0TL0CEEA  Mttrch,  1858. 

Shell  with  elevated,  sharp  spire,  cancellated;  the  whorls  slightly  shouldered  alx)ve;  aperture 
long-ovate;  outer  lip  somewhat  thickened  and  lirate  within,  not  emarginate  below;  columella  sharply 
twisted  and  having  one  or  two  folds  below.  Operculum  lozenge-8hai)ed,  pointed  in  front  and  behind, 
concentric  with  a  nearly  central  nucleus,  something  like,  that  of  Btuxinum, 

StroxL^ylocera  unicincta  Say. 

Nas$a  unieinda  Say,  Joum.  Acad.  Nat.  Scl.  Phila.,  v,  p.  211, 1826. 

Phos  guadeloupauis  Tryon,  Man.,  in,  p.  219,  pi.  Lxxxni.figs.  612, 520, 1H81. 

Shell  with  eight  or  nine  somewhat  roimded,  slightly  shouldered  whorls,  with  nearly  straight, 
longitudinal,  rounded  ribs  (al)out  twelve  on  the  last  whorl);  these  are  crossed  by  alternately  coarser 
and  finer  revolving  ridges;  outer  lip  thickened,  strongly  ridged  within;  base  deeply  notched;  aperture 
long-oval;  columella  raised  into  a  slightly  elevated  inner  lip,  with  one  revolving  rib  on  its  base  and  a 
faint  one  above  it.  To  the  left  of  the  columella  near  the  base  there  is  a  strong,  low,  revolving  ridge 
that  ends  at  the  basal  notch;  parietal  wall  without  a  ridge  above.  Color  varying  from  whitish  or  bluish 
white  to  light  or  dark  brown.  There  is  generally  a  narrow  dark  band  below  the  shoulder,  and  there 
are  often  dark  blotches  at  the  suture. 

Length,  22;  diameter,  11  mm. 

Ponce;  San  Juan;  Fajardo,  Porto  Rico. 

This  species  has  been  placed  in  both  Nojsm  and  P/io«,  but  the  operculum  is  quite  different  from 
that  of  either. 

Geniu  EKOIKA  Gray,  1889. 

Shell  oval-conic,  thick,  no<lulous;  spire  acuminate;  lip  thick,  denticulate  within;  canal  truncated; 
columellar  border  wrinkled.    Operculum  claw-shaped,  summit  sharp,  the  nucleus  apical. 

Engina  turbinella  Kiener. 
Purpura  tuHHnella  Kiener,  CJoq.  VIv.,  p.  29,  pi.  ix,  fig.  25, 1836. 

Shell  rather  short,  seven-whorled,  with  a  nearly  straight,  conical  spire;  there  is  a  well-defined 
ridge  or  carina  at  the  periphery,  and  below  this  the  shell  tapers  evenly  to  the  base;  there  is  a  row  of 
low  tubercles  just  above  the  suture,  extending  around  the  periphery  of  the  last  whorl,  and  these 
tubercles  sometimes  are  continued  as  faint,  longitudinal  ribs;  the  surface  is  finely  reticulated  with 
delicate,  revolving  threads  which  cross  the  growth  lines;  aperture  long-ovate,  somewhat  narrowed  and 
drawn  out  below;  outer  lip  thickened  and  varicose,  with  from  four  to  six  nodules  within,  the  upper 
separated  some  distance  from  the  others;  under  lip  having  a  sharp,  raised  edge,  and  slightly  nodulous- 
wrinkled. 

Color  reddish  brown  to  black.  There  is  a  white  band  at  the  row  of  nodules,  which  is  often 
broken  so  that  only  the  nodules  are  white. 

Length,  11;  diameter,  7  mm. 

Ponce;  Puerto  Real;  Aguadilla,  Porto  Rico;  Ensenada  Honda,  Culebra;  numerous  dead  and  worn 
shells. 

Family  NASSIDiE. 

Genni  HA88A  Lamarck,  1799. 

Shell  imperforate,  solid,  oval  to  elongated;  spire  pointe<l;  aperture  oval;  lip  thickened  by  a  varix, 
lirate  within;  border  of  the  columella  reflected  over  the  ventral  part  of  the  shell,  often  forming  a 
heavy,  widespread  callus;  columella  twisted  and  truncate  at  the  base,  with  a  single  fold  below.  Oper- 
culum oval  or  unguiform,  its  edges  toothed,  truncate  at  the  apex,  its  nucleus  apical. 
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Nassa  vibez  Say. 

Nasta  vibez  Say,  Journ.  Acad.  Nat.  Scl.  Phila.,  ii,  p.  231, 1822. 
Na»8a  vibex  Say,  Am.  Conch.,  pi.  lvii,  fig.  2. 

An  exceedingly  abundant,  widespread,  and  variable  species,  and  it  is  difficult  to  give  a  descrip- 
tion which  will  cover  all  the  mutations.  The  shell  varies  from  being  quite  obese  to  elevated;  it  has 
eleven  or  twelve  longitudinal  ribs;  these  are  crossed  by  finer,  revolving  ridges  or  threads  which  make 
the  summits  of  the  longitudinal  ribs  somewhat  nodulous.  The  shell  is  somewhat  shouldered  and  is 
sometimes  almost  concave  above  the  shoulder;  below  the  suture  there  is  an  elevated,  revolving  ridge, 
which  is  sometimes  cut  into  nodules  by  the  longitudinal  sculpture.  The  aperture  is  short,  with  a  canal 
above,  and  is  somewhat  rhomboidal  in  shape.  The  outer  lip  is  thickened  and  has  from  four  to  ten' 
lirse  within.  The  columellar  callus  spreads  over  the  under  side  of  the  shell,  and  is  sometimes  thick 
and  strong,  and  sometimes  thin;  it  is  slightly  nodulous  or  wrinkled  within  the  opening.  The  color 
varies  from  nearly  white  through  ashy  to  dark  brown  or  nearly  black,  and  there  is  generally  a  light 
band  at  and  above  the  periphery;  the  callus  and  lip  are  whitish  or  yellowish. 

Length,  10  to  15;  diameter,  6  to  10  mm. 

San  Juan,  Porto  Rico,  a  number  of  specimens;  West  Indian  region,  and  the  southeastern  United 
States. 

Nassa  ambi^rua  Montagu. 

Buccinum  ambiguum  Monta«ru>  Test.  Brit,  pi.  ix,  fig.  7, 1803. 

Another  abundant  and  exceedingly  variable  species,  xt  is  a  short,  rather  solid  form,  with  gen- 
erally well-rounded  or  shouldered  whorls,  and  a  distinct,  deep  suture,  which  is  sometimes  canaliculate. 
There  are  thirteen  or  fourteen  nearly  straight,  well-defined,  rounded  ribs,  which  are  continuous  from 
suture  to  su^re,  or  to  the  base  of  the  shell,  and  in  addition  there  are  distinct  growth  lines.  These  are 
crossed  by  numerous  fine,  revolving  ridges,  which  are  sometimes  even  and  occasionally  larger  and 
smaller  alternately.  The  aperture  is  small  and  almost  round;  the  outer  lip  is  thickened.  Color  white 
or  yellowish,  generally  spotted  or  irregularly  banded  with  brown. 

Length,  8  to  15;  diameter,  5  to  9  mm. 

Aguadilla;  Mayaguez,  Porto  Rico;  Ensenada  Honda;  West  Indian  region;  also  (incorrectly?) 
reported  from  the  west  coasts  of  Africa  and  southern  Europe. 

Nassa  hotessieri  d'Orbigny. 
Nassa  hotessieri  d'Orbiguy,  Moll.  Cuba,  ii,  p.  142,  atlas,  pi.  xxi,  figs.  40-42, 1845. 

A  number  of  young  specimens  and  shells  in  bad  condition  were  taken  at  Mayaguez  and  Ponce, 
and  off  Vieques,  which  are  probably  the  above,  but  are  hardly  well  enough  preserved  for  positive 
identification. 

Family  COLUMBELLIDiE. 
Genni  C0LT7MBELLA  Lamarok,  1799. 

Shell  oval,  strombiform  or  somewhat  elongated;  aperture  rather  elongated,  terminated  by  a  short 
canal;  outer  lip  thickened  in  the  middle,  generally  toothed  within;  columella  toothed  or  phcate;  the 
base  of  the  shell  is  narrowed. 

Subgenus  Columbella  s.  s. 

Shell  strombiform,  with  a  rather  short  spire;  aperture  long,  curved,  narrow;  outer  lip  thickened, 
incurved  and  swollen  in  the  middle,  toothed  within,  shouldered  above;  base  notched;  columella  with 
several  teeth  or  folds  below;  the  lower  part  of  the  shell  somewhat  narrowed  and  drawn  out;  operculum 
unguiculate;  nucleus  apical. 

Columbella  mercatoria  (Linnaeus)  Lamarck. 

Voluta  mercatorialLinntBUs,  Syst.  Nat. ,  ed.  x,  p.  780, 1768. 
OolumbeUa  mercatoria  Lamarck,  Au. sans  Vert.,  vii,  p. 294, 1822. 
OHumbella  mercatoria  Kiener,  Coq.  Viv.,  Ck>luiiibella,  p.  23,  pi.  v,  fig.  1, 1841. 

This  is  one  of  the  most  abundant  marine  mollusks  in  the  West  Indian  region.  The  shell  is 
generally  solid  and  somewhat  cone-shaped;  the  spire  is  moderately  elevated,  the  whorls  are  rounded 
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or  sometimee  shouldered;  the  sarface  is  covered  with  strong,  revolving  ridgee,  though  occasional 
specimens  are  nearly  smooth,  and  it  is  marked  hy  rather  strong  growth  lines,  which  are  most 
conspicuous  between  the  ridges.  The  outer  lip  is  thick  and  is  somewhat  shouldered  and  ascending 
above;  it  is  decidedly  thickened  and  incurved  in  the  middle,  and  strongly  toothed  within  throughout 
its  length.  The  columella  has  six  or  eight  teeth  and  is  callous,  and  usually  biplicate  within.  The 
color  pattern  is  infinitely  variable;  often  white  and  brown  or  white  and  yellowish  brown  in  irregular 
longitudinal  clouds  or  zigzags.  In  many  cases  the  dark  color  is  foimd  only  on  the  ridges  in  dots  or 
lengthened  markings,  and  there  are  often  two  or  more  ridges  with  darker  markings  than  the  rest,  or 
white  and  dark  markmgs  arranged  alternately. 

Length,  15  to  22;  diameter,  10  to  15  mm. 

San  Juan;  Aguadilla;  Arroyo;  Ponce;  Mayaguez;  Puerto  Real,  Porto  Rico;  Culebra.  A  small 
variety  was  obtained  at  Ponce  and  Boqueron  Bay,  Porto  Rico. 

Subgenus  Anachis  H.  &  A.  Adams,  1853. 

Shell  oval  fusiform,  longitudinally  ribbed;  spire  elevated;  last  whorl  but  little  narrowed  in  front; 
outer  lip  nearly  straight,  crenulated  within. 

Coluxnbella  pulchella  Kiener. 

ColumbcUa  puJLchfUa  Kiener,  Thes.  Conch.,  i,  p.  131,  pi.  xxxix,  figs.  121, 122, 1847. 

Shell  with  about  eight  slightly  rounded  whorls;  spire  acuminate,  gradually  tapering;  delicately 
longitudinally  riblxxl,  the  ribs  on  the  upper  whorls  strongest;  covered  throughout  with  fine,  revolving 
lirse  or  threads;  outer  lip  nearly  straight  in  the  middle,  slightly  thickened,  nearly  or  quite  smooth 
within,  faintly  notched  above;  columellar  callus  raised  into  a  little  lip  at  its  edge,  faintly  nodulous. 
Color  yellowish  white  variegated  with  brown,  the  brown  pattern  often  inclosing  rounded  white  spots 
of  different  sizes;  there  is  generally  an  irregular  white  band  just  below  the  periphery. 

Length,  9;  diameter,  3  mm. 

Play  a  de  Ponce;  Puerto  Real,  Porto  Rico;  Ensenada  Honda,  Culebra;  Vieques. 

Coluxnbella  iontha  Ravenel. 

ColumbeUu,  iojUha  Ravenel,  Proc.  Acad.  Nat.  Sci.  Phlla.,  1861,  p.  42;  Tryon,  Am.  Mar.  Conch.,  p.  40, 1873;  Man.,  v,  p.  144,  pi.  S2, 

fig.  76(?),  1888. 

Mayaguez,  Porto  Rico,  one  specimen. 

This  may  be  identical  with  C.  pretrei  Duclos,  which  is  probably  prior  to  C.  aibella  C.  B.  Adams 
(1850,  as  PleurotoTtia)  f  which  appears  to  be  merely  a  mutation  of  Duclos' s  species,  as  identified  by 
cotypes  from  Adams. 

Coluxnbella  catenata  Sowerby. 

Columbdla  catenata  Sowerby,  P.  Z.  S. ,  1844,  p.  62. 

ColumbcUa  catenata  Sowerby,  Ck)nch.  Icon.,  xi, pi.  xxi,  fig.  119, 1868. 

Shell  with  about  eight  nearly  flat  whorls,  sculptured  with  rather  strong,  straight,  longitudinal 
ribs  and  faint  revolving  lirae;  outer  lip  slightly  notched  above,  and  below  this  notch  it  is  thickened. 
Within  it  there  are  five  or  six  denticles.  Base  of  the  shell  slightly  contracted;  columella  with  feeble 
nodules.    Color  dirty  white  with  a  supramedian  and  basal  band  of  dark,  tessellated  markings. 

Length,  8;  diameter,  3.5  mm. 

Mayaguez  Harbor,  one  shell. 

Columbella  obesa  C.  B.  Adams. 

Buccinum  obesum  C.  B.  Adams,  Proc.  Bost.  Soc. Nat.  Hist,  1846, p. 2. 
Columbdla  obcsa  Tryon,  Man.,  y,  p.  169,  pi.  LVii,  figs.  7-9, 20, 1883. 

Shell  small,  with  nearly  plain  whorls,  rather  stout,  sculptured  with  strong,  straight  ribs,  which  fade 
out  on  the  back  of  the  body  whorl,  and  revolving  threads;  base  contracted  a  little;  outer  lip  varicose, 
feebly  notched  above  and  toothed  within;  columellar  callus  raised  into  an  edge,  smooth;  yellowish 
or  whitish,  more  or  less  banded  with  light  or  dark  brown. 

Length,  5;  diameter,  2.5  mm. 

San  Juan  Harbor,  four  specimens. 
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Coluxnbella  calliglypta,  n.  gp.     Plate  57,  fig.  13. 

Shell  small,  stout,  solid,  yellowish  white,  polished,  with  rather  short  and  acute  spire  and  about 
seven  whorls;  the  nepionic  whorls  (missing)  are  followed  by  five  subsequent  whorls,  at  first  smooth,  then 
axially  ribbed,  and  finally  reticulated  by  spiral  sulci;  on  the  antepenultimate  whorl  the  ribbing  is 
close  and  feeble,  on  the  penultimate  clear-cut,  slightly  flexuous,  with  a  presutural  sulcus;  on  the  last 
whorl  the  ribbing  extends  nearly  to  the  canal,  with  two  presutural  grooves,  and  in  front  of  them  a 
space  without  spirals,  then  that  part  of  the  shell  which  would  be  covered  by  the  advancing  whorl  is 
evenly,  regularly,  sharply  grooved  to  the  anterior. end  of  the  canal;  the  ri>'g  are  slightly  flexuous  and 
feebly  nodular  at  the  suture  and  are  separated  on  the  last  whorl  by  gradually  widening  interspaces; 
the  outer  and  pillar  lips  are  both  thickened  and  Urate  within. 

Length,  6.5;  maximum  lat.,  3.5  mm. 

A  single  specimen  at  Aguadilla,  Porto  Rico. 

This  species  belongs  to  the  same  group  as  A.  obesa  C.  B.  Adams,  which  is  smaller,  ruder,  and 
much  less  elegantly  sculptured.  The  color  is  probably  variable;  the  type  specimen  seems  more  or 
less  bleached. 

Subgenus  Astyris  H.  &  A.  Adams. 

Shell  generally  small,  smooth,  usually  polished. 

Coluxnbella  duclosiana  d'Orbigny. 
Oolumbdla  dudoaiana  d'Orbigny,  Moll.  Cubana,  ii,  p.  136,  pi.  xxi,  figs.  31-33, 1845,  not  of  Sowerby,  Thes.  Conch.,  No.  8, 1847. 

Shell  small,  with  six  slightly  rounded  whorls,  rather  short,  smooth  and  shining;  outer  lip  with 
a  slightly  thickened  varix,  feebly  notched  above,  smooth  within;  base  of  the  shell  but  little  contracted; 
columella  deeply  excavated  about  at  the  middle;  the  few  revolving  ridges  at  the  base  are  continued 
over  it.    Color  white  or  yellowish  white,  sometimes  maculated  near  the  suture. 

Length,  3;  diameter,  1.5  mm. 

Mayaguez,  Porto  Rico,  one  worn  shell. 

This  is  close  to  C.  lunata  and  may  be  only  a  variety  of  it.  The  name  duclosiana  was  also  used  for 
a  Columbella  by  Sowerby  for  a  species  from  Java,  which,  if  valid,  will  have  to  receive  a  new  name. 

Coluxnbella  perpicta,  n.  sp.     Plate  57,  fig.  12. 

Shell  of  moderate  size,  rather  thin,  nearly  smooth,  elegantly  fusiform,  waxen  white  with  brown 
flammulations;  whorls  seven,  the  latter  ones  with  a  faint  striation  just  in  front  of  the  suture  and 
somewhat  stronger  spiral  sulci  on  the  canal  and  base;  body  of  the  whorl  without  spiral  sculpture; 
outer  lip  externally  marginate,  internally  delicately  Urate;  pillar  lip  smooth  or  feebly  obliquely 
striated  near  the  canal. 

Length,  10.5;  diameter,  4.5  mm. 

Mayaguez,  Porto  Rico,  not  uncommon  in  about  100  fathoms. 

The  only  Antillean  species  with  which  this  can  well  be  compared  is  C.  sairUpairiana  Caillet, 
which  is  larger,  of  a  different  shape,  and  axially  ribbed  near  the  apex. 

Genu  NITIDELLA  Swainson,  1840. 

Shell  oval  to  elongated,  smooth,  rather  solid,  with  elevated  spire;  aperture  somewhat  effuse 
below;  outer  lip  slightly  thickened  and  swollen  in  the  middle,  toothed  within;  operculum  oval; 
nucleus  subcentral. 

Nitidella  uitidula  Linnseus. 

Buccinum  niHdulum  TJnn.,  Syst.  Nat,  ed.  x,  p.  741, 1758. 
Oolumbdla  nilidula  Sowerby,  Genera,  pi.  XL,  fig.  162, 1847. 

Shell  oblong-oval,  with  about  seven  slightly  convex  whorls;  spire  moderately  elevated;  aperture 
elongate,  narrow  above,  somewhat  effuse  below;  outer  lip  thickened  a  little,  thicker  in  the  middle, 
where  it  is  straight  or  faintly  incurved,  ascending  the  spire  above,  toothed  within,  the  spaces  between 
the  teeth  darker.  There  are  two  small,  scarcely  oblique  ridges  below  the  middle  of  the  columella. 
Shell  smooth  and  shining  throughout,  reddish-brown  blotched  and  spotted  with  white,  the  light 
markings  generally  forming  a  faint  band  below  the  suture  and  below  middle  of  body  whorl. 

Length,  15;  diameter,  8  mm. 

Agoadilla;  Playa  de  Ponce;  Hucares;  (4nanica,  Porto  Rico;  many  shells. 
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Nitidella  ledvi^ta  Linnaeus. 

BucHnum  Ittvigaium  Linn., Syst  Nat , ed.  x,  p.  741, 1758. 
ColumJbeUa  laevigata  Tryon,  Man.,  v,  p.  113,  pi.  xlvi,  figs.  16-21, 1883. 

Shell  with  about  six  somewhat  rounded  whorls,  which  are  faintly  shouldered,  smooth  and 
shining;  suture  well  marked,  sometimes  almost  canaliculate;  aperture  long-ovate;  outer  lip  slightly 
thickenedy  but  not  inflected  or  callous  in  the  middle,  toothed  within;  columella  excavated  above,  with 
two  folds  at  its  base.  Color  rich  reddish  brown,  with  longitudinal  zigzag  white  markings;  sometimes 
the  white  predominates  and  the  bands  are  brown.  There  is  a  row  of  very  dark  spots  above  the 
suture  and  on  the  middle  of  the  body  whorl,  which  often  has  alternating  white  spots,  though  it  is 
sometimes  wanting;  sometimes  there  are  two  such  bands  on  the  body  whorl.  There  is  often  a  row  of 
large  white  blotches  below  the  suture;  aj^erture  white. 

Length,  17;  diameter,  8  mm. 

Aguadilla;  Hucares;  Ponce;  Arroyo,  Porto  Rico. 

Nitidella  cribraria  I^marck. 

Buccinum  cribrarium  Lamarck,  An.  sans  Vert.,  vii,  p.  274, 1822. 
Columbeila  cribraria  Sowerby,  Conch.  Icon.,  xi,  pi.  xiii,  tig.  62, 1858, 

Shell  solid,  rather  narrow,  with  faint,  revolving  striae,  which  are  almost  obsolete  except  at  the 
base;  whorls  nearly  flat,  the  upper  one  or  two  very  often  decollated;  outer  lip  thickened,  notched, 
and  ascending  above,  toothed  within,  straight  in  the  middle;  columella  nearly  straight,  slightly 
twisted,  smooth,  not  plicate  below.  Color  dark  reddish  brown,  covered  with  white  spots.  There 
are  sometimes  one  or  two  bands  of  lighter  brown  on  the  body  whorl.  There  is  frequently  a  narrow, 
darker  band  just  "below  the  suture,  which  is  broken  with  large,  squarish,  white  spots. 

Length,  10;  diameter,  4  mm. 

Guanica;  Puerto  Real;  Hucares,  Porto  Rico,  many  shells,  all  quite  dark  and  decollated. 

tOenoB  PTSEHE  Bolten,  1798. 

Shell  ovate  or  subconic,  with  a  convex  spire;  outer  lip  thickened  and  inflected  in  the  middle  and 
toothed  within;  aperture  long,  narrow,  incu^^'e<l  at  the  middle;  columellar  plications  wanting;  external 
surface  smooth. 

Type,  Columbellu  seinipunclaia  I^marck. 

Pyrene  ovulata  Ijamarek. 

Oolumbdla  ovulaia  Lamarck,  An.  sans  Vert.,  vii,  p.  295, 1822, 
Columbeila  omOata  Kiener,  Ck)q.  Viv.,  ColumbcUa,  p.  40,  pL  xiv,  fig.  3, 1841. 

Shell  ovate-conic,  moderately  solid,  with  faint,  revolving  ridges,  which  are  scarcely  discernible 
on  the  middle  of  the  body  whorl,  the  shell  appearing  to  be  smooth;  spire  moderate,  somewhat  convex, 
the  whorls  being  rounded  a  little  and  separated  by  a  deep,  almost  canaliculate  suture;  aperture  long, 
narrow,  but  little  wider  below;  outer  lip  slightly  swollen,  thickened,  and  incurved  a  little  in  the 
middle  too '.bed  within,  ascending  the  spire  decidedly,  sometimes  to  the  suture  above  the  penultimate 
whorl;  columella  slightly  curved  in  the  middle  to  correspond  with  the  incurving  of  the  outer  lip, 
hardly  plicate  below\  Color  rich  reddish  brown,  sometimes  very  dark,  with  irregular  white  clouds 
and  spots,  often  forming  an  indistinct  central  band. 

Length,  15;  diameter,  8  mm. 

Aguadilla,  Porto  Rico,  one  shell;  West  Indian  region  generally. 

There  is  some  variation  in  the  form  of  this  species,  certain  specimens  being  more  or  less  attenuated. 

Family  MURICIDiE. 

Subfamily  MURICIN^. 

Genni  MUSEX  LinniBai,  1758. 

Shell  having  a  prominent,  pointed  spire;  whorls  convex,  bearing  longitudinal,  spiny,  foliaceous  or 
tubercled  varices;  aperture  round,  terminated  by  a  straight  canal;  operculum  oval;  nucleus  subapical. 

Subgenus  Murkx  s.  s. 

Canal  long  and  straight;  varices  three,  spinous  or  tuberculate. 
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Murez  xnessoriuB  Sowerby. 

Murex  messorius  Sowerby,  P.  Z.  8.,  1840,  p.  137. 

Murex  mesgoritts  Sowerby,  Conch.  Ill  us.,  Mnrcx,  fig.  93, 1839. 

Shell  with  a  moderate,  conical  spire,  and  a  long,  straight,  or  slightly  recurved  canal;  varices 
three,  with  two  to  three  intervarical  ribs;  the  revolving  sculpture  consists  of  rather  sharp  ridges,  with 
a  single  thread  between;  there  is  often  a  short  spine  near  the  upper  end  of  the  varices,  and  one  or 
two  below  them  on  the  canal;  the  lower  spines  are  sometimes  recurved;  epidermis  hispid;  cx)lor 
purplish  or  pinkish. 

A  single  young,  broken  specimen  of  what  is  probably  this  was  obtained  at  Mayaguez. 

Murez  antillartun  Hinds. 

Murex  antUlarum  Hinds,  P.  Z.  8.,  1843,  p.  126. 

Murex  nodatua  Reeve,  Conch.  Icon.,  in,  1845,  pi.  xxv,  fig.  107. 

Shell  subfusiform,  with  about  nine  whorls,  the  first  one  and  one-half  smooth;  the  three  varices 
are  rounded,  elevated,  scarcely  at  all  frilled,  and  have  on  the  shoulder  a  short,  nearly  straight,  sharp 
spine;  there  are  often  two  other  sharp,  short  spines  at  the  bases  of  the  varices  on  the  canal,  and 
sometimes  a  few  short,  spiny  processes  along  the  middle  of  the  varices;  canal  moderately  long, 
generally  recurved,  though  sometimes  straight;  the  surface  is  covered  with  larger  and  smaller 
alternating  revolving  ridges,  and  between  the  varices  there  are  three  or  four  low,  longitudinal  ribs, 
which  are  cut  into  rather  sharp  tubercles  by  the  revolving  sculpture.  Color  whitish,  with  broken, 
revolving,  brown  lines  and  markings,  which  sometimes  form  faint  bands. 

Length  50;  diameter,  measuring  across  the  short  spines,  25;  diameter  of  the  shell,  21  mm. 
•  A  single  remarkably  fine,  living  specimen  was  taken  at  Mayaguez. 

Hinds  described  the  species  as  3/.  antUlarum  in  1843  and  referred  to  a  figure  in  the  Conchological 
Illustrations  which  Mr.  Sowerby  mentioned  as  a  variety  of  M.  motadlla.  Reeve  afterwards,  in  the 
Oonchologia  in  1845,  described  the  same  thing,  calling  it  M.  nodatus^  and  referred  to  the  same  figure  in 
the  Illustrations.  Reeve  gave  a  beautiful  figure,  and  was  probably  not  aware  that  Hinds  had  described 
this  shell  under  another  name. 

Subgenus  Chicoreus  Montfort,  1810. 

Shell  with  elevated  spire  and  a  canal  of  moderate  length;  varices  three,  generally  foliaceous^ 
inner  lip  seldom  raised  into  a  lamella. 

P  Murez  rufus  Lamarck. 

A  single  very  young  specimen  in  bad  condition  was  obtained  at  Puerto  Real,  Porto  Rico,  which 
may  be  this  species,  which  is  widespread  in  the  Antilles. 

Murez  brevifrons  Lamarck. 

Murex  brevifrons  Lamarck,  An .  sans  Vert ,  vii,  p.  161, 1822. 
Murex  calcitrapa  Reeve,  Conch.  Icon.,  ni,  pi.  in,  fig.  13, 1846. 

Shell  large,  solid,  the  three  varices  frondose;  sometimes  there  is  a  row  of  secondary,  smaller  fronds 
in  front  of  the  larger  ones.  There  is  a  single  strong  intervarical  rib,  which  sometimes  becomes  almost 
a  hump;  the  spire  and  canal  are  somewhat  elongated  and  of  about  equal  length;  the  latter  is  frondose 
to  its  base;  the  revolving  sculpture  consists  of  low,  somewhat  separated  ridges,  and  besides  this  the 
shell  is  everywhere  covered  with  revolving,  roughened  or  slightly  nodulous  threads.  The  color  is 
whitish  or  brownish,  with  revolving  darker  often  blackish  narrow  bands,  which  are  sometimes  very 
distinct. 

Length  100;  diameter,  60  mm. 

Off  Point  Melones;  Mayaguez;  Arroyo;  Boqueron  Bay,  Porto  RicK);  Ensenada  Honda,  Culebra; 
West  Indies  generally. 

Subgenus  Phyllonotus  Swainson. 

Shell  generally  more  inflated  than  in  Chicoreus  and  having  from  four  to  numerous  varices;  inner 
lip  raised  into  a  thin  lamella. 
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Murez  i>oxnuin  Gmelin. 

MurexpomumQmeWn  (ex  parte),  Syst.  Nat.,  p.  8527,1792. 
Murex pomum  Reeve,  Conch.  Icon.,  in,  1845,  pi.  ix,  fig.  35. 

Shell  variable  in  size,  form,  and  coloring,  rather  solid,  with  a  moderate  spire  and  canal  of  equal 
length,  with  three  to  four  heavy  varices;  there  are  one  or  two,  sometimes  three,  intervarical  ribe, 
which  are  generally  strong  and  often  knoblike.  Throughout,  the  shell  is  covered  with  strong  ribs, 
which  often  break  into  tubercles,  and  besides  these  there  are  generally  revolving,  broken  threada 
Frequently  the  growth  lines  are  raised  into  lamelhe,  and  the  entire  surface  becomes  frilled.  The 
surface  is  generally  variegated  with  whitish  and  fulvous  brown;  sometimes  the  shell  is  imperfectly 
banded.  The  a|)erture  may  be  nearly  white,  yellow,  or  brownish  orange,  and  it  is  frequently  marked 
with  very  dark  brown.  • 

Length,  50  to  85;  diameter,  30  to  50  mm. 

Cabo  Rojo  light,  two  badly  worn  shells;  West  Indian  region;  Florida,  etc. 

On  the  west  coast  of  Florida  and  in  some  other  localities  this  species  seldom  attains  a  large 
size,  has  usually  three  varices,  and  presents  much  the  aspect  of  a  Chicorens.  In  the  Bahamas  and 
West  Indies  it  often  attains  a  much  larger  size  and  is  more  or  lees  perfectly  four-varioed,  and  has  the 
appearance  of  a  true  Phyllonotus. 

Murex  micromeriB  Dall.     Plate  53,  fig.  17. 

Murex  micromeris  Dall,  Trans.  Wagner  Inst.,  in,  p.  141,  pi.  12,  fig.  12, 1890. 

Shell  small,  with  a  somewhat  elevated  spire  and  a  rather  short  canal,  with  about  seven  varices, 
and  alternately  larger  and  smaller  revolving  ridges;  whorls  about  six;  ai)erture  ovate,  canal  slightly 
reflexed,  rather  open,  bases  of  the  former  (tanals  showing  distinctly;  inner  lip  scarcely  elevated;  outer 
lip  lirate  within.     Color  salmon  red. 

Length,  5.5;  diam.,  3  mm. 

Boqueron  Bay,  Porto  Rico,  one  shell. 

The  relationships  of  this  little  species  are  somewhat  doubtful.  The  spire  is  more  elevated  and  is 
larger  in  proportion  to  the  size  of  the  hotly  whorl  than  is  the  case  in  most  species  of  Phyllonoim,  and 
the  edge  of  the  inner  lip  is  appressed  to  the  last  whorl  instead  of  being  elevated  as  it  generally  is  in 
that  subgenus. 

Subgenus  Favartia  Jousseaume,  1880. 

Shell  small,  with  from  four  to  eight  varices  and  a  series  of  revolving  ridges;  surface  rasp-like, 
covered  with  longitudinal  ribs,  which  are  vaulte^l  on  the  ridges,  and  which  form  pits  in  their  interstices; 
canal  short,  recurved. 

Murex  cellulosus  Conrad. 

Murex  cetlulom  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.,  iii,  p.  25, 1846. 
Murex  nuceus  Morch,  Cat.  Kierulf,  p.  14,  pi.  i,  fig.  9, 1850. 

Shell  with  about  seven  whorls,  the  first  one  and  a  half  smooth,  the  others  with  from  six  to  eight 
varices,  and  covered  with  revolving  ridges;  in  some  cases  the  space  between  the  longitudinal  ribe  is 
nearly  smooth,  there  being  a  series  of  deep  pits  at  each  side  of  this  smooth  space;  in  other  cases  the 
revolving  ribs  are  continuous.  The  longitudinal  frills  characteristic  of  the  subgenus  may  be  faint  or 
excessively  developed;  these  frills  are  strongest  on  the  longitudinal  ribs.  Often  they  form  a  series  of 
square  pits  where  they  cross  the  spaces  between  the  ribs.  The  aperture  is  exactly  elliptical;  the  canal 
is  moderately  short,  reflexed,  and  nearly  closed;  the  former  canals  stand  out  with  great  distinctness; 
the  inner  lip  is  generally  somewhat  raised.     Whitish  or  brownish,  sometimes  banded  with  brown. 

Length,  20;  diameter,  10  mm. 

Mayaguez,  Porto  Rico,  one  very  fine  shell  and  one  young  specimen. 

Murex  intermedius  C.  B.  Adams. 

f  Murex  alveolus  Kiener,  Icon.,  Murex,  pi.  46,  fig.  2. 

Murex  intermedius  C.  B.  Adams,  Cont.  to  Conch.,  1850,  p.  60. 

Shell  somewhat  elongated,  ovate  fusiform,  with  about  six  or  seven  varices;  the  whorls  are  often 
more  or  less  shouldered  and  are  covered  with  a  series  of  strong  revolving  ridges.     Throughout  the  shell 
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there  are  delicately  crimped  longitudinal  frills.  Sometimes  the  revolvinsr  ridges  between  the  larger 
ones  are  flattened  as  though  they  had  been  pressed  when  in  a  soft  state;  canal  rather  short,  nearly 
closed  when  the  shell  is  fully  adult.     Color  ashy  white,  often  faintly  banded  with  brownish. 

Length,  20;  diameter,  10  mm. 

Mayaguez,  Porto  Rico;  Vieques.  One  yoimg  shell  from  each,  that  from  the  former  having  the  ribs 
compressed. 

This  species  is  distinguished  from  Kiener^s  figure  of  alvealus  by  its  more  acute  apex  and  its  more 
dense  and  frothy  sculpture  of  the  revolving  ridges;  but  we  do  not  feel  assured  of  their  specific 
distinctness  in  the  absence  of  specimens  of  M.  alveatus. 

Genu  KTTSICIDEA  (SwaixiBon)  M6roh,  1840. 

Shell  with  elevated  spire  and  a  canal  of  moderate  length,  longitudinally  ribbed,  but  lacking  the 
primary  varices  of  Murex;  operculum  fusoid,  with  an  apical  or  almost  apical  nucleus. 

A  genus  of  doubtful  homogeneity.  In  such  species  as  M.  fioridana  and  M.  multangvla  there  are 
only  longitudinal  ribs,  which  are  not  at  all  varix-like.  In  others  the  ribs  take  on  the  nature  of  varices 
to  some  extent,  and  are  sometimes  as  well  developed  as  in  the  typical  Murices. 

Subgenus  Muricidea  s.  s. 

Muricidea  heza^ona  Lamarck. 

MwTfx  hexagonus  Lamarck,  An.  sans  Vert.,  vii,  p.  160, 1822. 
Murex  hexagowu  Reeve,  Conch.  Icon.,  iii,  pi.  xxvn,  fig.  120, 1845. 

Shell  rather  elongated,  with  eight  or  nine  whorls,  and  six  spiny  rib-like  varices;  spines  short, 
slightly  upcurved,  only  a  single  one  to  each  varix  on  the  upper  whorls,  about  six  on  each  varix  of 
the  body  whorl  and  the  canal;  these  are  open  in  front;  sculpture  consisting  of  low,  rather  sharp, 
revolving  ribs,  which  on  the  varices  develop  into  the  spines;  the  spaces  between  these  ribs  is  concave. 
Outer  lip  toothed  within;  inner  lip  generally  somewhat  raised  at  its  edge.  Color  whitish;  the  spines 
often  purple,  and  sometimes  the  shell  has  purplish  tints. 

Length,  35;  diameter,  across  the  spines  23,  across  the  body  whorl  15  mm. 

Ponce  Reefs,  Gallardo  Bank,  Porto  Rico. 

Subgenus  PsEUDONKPrrNEA  Kobelt,  1882. 
Muricidea  xnultang^la  Philippi. 

Fusus muUangulus  Phlllppl,  Zeit«*.  fiir  Mai.,  v,  1849,  p.  25:  Abbild.  und  Beschr..  in,  p.  117,  pi.  xxiv,  fig.  6, 1850. 

Shell  with  eight  somewhat  shouldered  whorls,  which  are  crossed  by  about  seven  strong,  rounded, 
longitudinal  ribs;  the  surface  is  covered  with  revolving  sculpture  consisting  of  rather  strong  threads, 
of  which  about  every  fourth  one  is  larger;  aperture  ovate-elongate;  outer  lip  hardly  thickened,  feebly 
Urate  within;  canal  short,  open;  columella  curved,  with  a  single  ridge  below;  behind  it  there  is  a  false 
umbilicus.  Color  yellowish  or  whitish,  with  small  brown  spots  or  blotchings,  which  are  sometimes 
imperfectly  arranged  in  longitudinal  and  revolving  series.  Sometimes  there  are  faint  longitudinal 
streaks,  and  occasionally  the  shell  is  feebly  banded.  ^ 

Length,  30;  diameter,  17  mm. 

One  very  young  shell  was  obtained  at  Mayaguez. 

Genu  ASPELLA  M6roh,  1877. 

Shell  elongated,  with  elevated  spire  and  a  short,  recurved,  nearly  closed  canal;  surface  of  a  peculiar 
spongy  or  chalky  white  character,  which  when  worn  away  reveals  a  shell  of  solid  texture,  white 
or  brownish;  there  is  a  set  of  two  or  three  principal  varices  and  often  a  smaller  secondary  set,  and 
besides  these  there  are  sometimes  irregular  longitudinal  ribs;  surface  covered  with  revolving  striae, 
often  somewhat  pitted;  aperture  small,  elliptical;  outer  lip  usually  feebly  toothed;  there  is  a  false 
umbilicus  at  the  base  of  the  columella. 

Type,  RaneUa  anceps  Lamarck. 

There  is  a  general  agreement  of  the  important  characters  of  the  species  forming  this  group,  the 
peculiar  texture,  form  of  canal  and  aperture,  revolving  sculpture,  and  varices  being  found  in  all  of 
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them.  There  is  much  variation  in  the  longitudinal  sculpture  of  the  species.  A.  anceps  often  has  a 
double  row  of  varices  on  each  edge  of  the  flattened  shell,  a  larger  and  a  smaller  one;  sometimes  it  has 
only  a  single  row  on  each  edge,  and  there  is  a  tendency  in  the  other  species  to  occasionally  assume 
this  RaneUa-like  arrangement  of  the  varices.  Reeve's  figure  in  the  Conchologia  Iconica  of  Randla 
hfislula^  a  member  of  this  group,  is  somewhat  misleading,  as  it  represents  a  rich  brown  shell  with 
yellow  varices. 

Aspella  Bcalaroides  Blainville. 

Murrx  gcaJaroideg  Blainville,  Faune  Fran^Lse,  p.  131,  pi.  v,  figs.  5, 6, 1826. 

Shell  elongated,  with  elevated  spire  and  short,  recurved  canal,  with  eight  whorls;  principal 
varices  three,  with  three  smaller,  intermediate  ones  which  sometimes  d^enerate  into  ribs,  with 
strong  revolving  ridges;  surface  covered  with  fine  revolving  threads,  the  spaces  between  the  revolving 
ridges  pitted  at  the  principal  varices  and  sometimes  at  the  smaller  ones;  surface  chalky  or  spongy, 
whitish,  revealing,  when  eroded,  the  hard,  milky-white  layer  beneath;  aperture  elliptical;  outer  lip 
somewhat  toothetl  within. 

Jjength,  25;  diameter,  10  mm. 

Puerto  Real,  Porto  Rico,  one  young  shell. 

The  young  shells  of  this  species  have  a  resemblance  to  Trophon. 

Subfamily  PURPURIN-flS. 
Geniu  FUBPUBA  Bmgrii^re,  1789. 

Shell  with  short  to  moderate  spire  and  large  aperture;  surface  sculptured,  but  not  varicose; 
columella  arched,  generally  flattened,  sometimes  excavated;  canal  short,  with  a  deep  notch;  operculum 
with  the  nucleus  at  the  middle  of  one  side. 

Purpura  patula  Linnseus. 

Buccinum  paiulum  Linnceiis,  Syst.  Nat.,  ed.  x,  p.  739, 1768. 
Purpura  patula  Reeve,  Conch.  Icon., in,  pi.  1,  flg.  3, 1846. 

Shell  large,  ovate,  with  a  short  spire,  the  whorls  rounded;  sculpture  consisting  of  revolving  rows 
of  rather  sharp  tubercles,  which  are  less  distinct  in  the  mature  shells,  and  in  addition  to  this  the  whole 
surfat^  is  covered  with  revolving  threads,  which  are  slightly  decussated  by  the  growth  lines;  aperture 
very  large,  elliptical,  patulous;  outer  lip  with  a  series  of  short  ridgelike  teeth  within  the  border; 
canal  small,  scarcely  notched  on  the  base;  columella  arched,  very  wide,  and  more  or  less  excavated. 
Color  blackish  brown,  often  lined  or  irregularly  banded  with  white.  The  adult  shells  are  generally  so 
eroded  that  the  color  can  not  be  made  out.  The  inside  of  the  outer  lip  is  bordered  with  dark  brown, 
the  interior  is  coppery  or  bluish,  the  columella  is  light  brown  sometimes  shaded  with  white,  and  there 
is  a  very  dark  patch  at  its  upper  left-hand  part. 

Length,  80;  diameter,  55;  of  aperture,  70;  width  of  aperture,  50;  width  of  columella,  23  nun. 

Hucares;  San  Juan;  Aguadilla;  Guanica;  San  Geronimo,  Porto  Rico;  West  Indian  region 
generally. 

Purpura  hsBmastoma  var.  undata  Lamarck. 

Purjmra  uruiata  lAmarck,  An.  sans.  Vert.,  vii,  p.  238, 1822. 
Purpura  fasciala  Reeve,  Conch.  Icon.,  iii,  pi.  ix,  fig.  46, 1846. 

This  variety  of  the  common  variable  and  widely  distributed  P,  fuemastoma  is  common  through 
the  West  Indian  region  and  the  Florida  Keys.  In  general  it  is  rather  slender  and  has  a  couple  of 
rows  of  low  tubercles  on  the  body  whorl,  one  of  these  continuing  up  the  spire,  and  from  this  it  varies 
to  forms  that  are  almost  smooth.  All  the  specimens  have  low  revolving  threads  more  or  less  developed. 
The  color  is  purplish  brown,  more  or  less  fasciate  or  blotched  with  white,  the  aperture  bluish  and 
generally  fasciate. 

Length,  30;  diameter,  20  mm. 

Aguadilla;  San  Geronimo;  Mayaguez;  San  Juan,  Porto  Rico;  Oaballo  Blanco  Reef,  Vieques; 
Culebra. 
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Purpura  hedmctstoxna  var.  floridana  Conrad. 

P\trpura  fioridana  Conrad,  Journ.  Acad.  Nat.  Sci.,  Phlla.,  vii.  pi.  xx,  fig.  21, 1837. 

A  little  larger  than  the  variety  undaia^  with  or  without  two  rows  of  low  tubercles,  w4th  rather 
strong,  revolving  sculpture.  Whitish,  variegated  with  reddish  brown,  the  color  sometimes  in  short, 
revolving  blotches  and  sometimes  in  irregular  longitudinal  streaks.  Inside  the  sliell  is  usually  pale 
brownish,  with  a  white  border  on  the  inside  of  the  lip. 

Length,  55;  diameter,  30  mm. 

Mayaguez,  three  shells.     A  common  form  in  the  West  *ndian  region  and  on  the  Florida  Keys. 

Purpura  trinitatensis  Guppy. 

Purpura  trinitatensis  Guppy,  Proc.  Sci.  Assoc.  Trinidad,  1869;  Ann.  Mag.  Nat  Hist.,  4th  ser.,  xv,  p.  50, 1875. 

Caballo  Blanco  Reef,  one  specimen;  also  Trinida(^l  and  the  northern  coast  of  Brazil. 

This  has  the  colors  of  P.  undaia,  but  with  a  much  more  solid  and  shorter  shell,  strongly 
sixdenticulate  on  the  outer  lip,  the  pillar  with  an  obscure  median  fold,  as  in  P.  columellariM,  but  the 
pillar  not  excavated  externally;  the  base  of  the  pillar  obliquely  striate  and  brown  tinted,  most  of  the 
mouth  callus  white  or  purple  brown.  It  recalls  P.  deltoidea  in  form  and  solidity,  but  has  a  differently 
colored  and  sculptured  aperture. 

Purpura  deltoidea  Lamarck. 

Purpura  delloidea  Lamarck,  An.  sans.  Vert,  vii,  p.  247, 1822. 
Purpura  delloidea  Reeve,  Conch.  Icon.,  iii,  pi.  iv,  fig.  18, 1846. 

Shell  solid,  short,  with  a  single  row  of  strong  tubercles  on  the  whorls,  which  forms  a  shoulder; 
sculptured  throughout  with  revolving  line  and  fine  grooves;  aperture  whitish,  purple  stained  on  the 
columella.    Color  white,  with  broad,  irregular,  broken,  blac*k  bands. 

Length,  45;  diameter,  35  mm. 

Aguadilla;  Hucares;  Puerto  Real;  San  Juan;  Guanica;  Ilucares;  Cabo  Rojo  light,  Porto  Rico; 
Ensenada  Honda,  Culebra;  Caballo  Blancx)  Reef,  Vieques.  Abundant  throughout  the  West  Indian 
region  and  the  Florida  Keys. 

Geniui  SISTBXIM  Montfort,  1810. 

Shell  oval,  thick,  tuberculous  or  spinose;  aperture  oblong,  canaliculate  above;  outer  lip  furnished 
with  strong  teeth  within;  columella  with  slight  plications.  Operculum  oval,  straight,  with  lateral 
nucleus. 

SiBtrum  nodulosum  C.  B.  Adams. 

Purpura  nodulosa  C.  B.  Adams,  Proc.  Bost.  Soc.  Nat.  Hist.,  1846,  p.  2. 
Ricinula  nodulom  Tryon,  Man.,  ii,  p.  190,  pi.  lix,  fig.  275, 1880. 

Shell  rather  elongated,  with  about  eight  whorls,  with  ten  or  twelve  longitudinal  ribs,  which  are 
broken  by  revolving  ridges  into  strong  nodules;  surface  covered  with  fine,  revolving,  sometimes  scaly 
threads;  outer  lip  thickened  and  varicose,  with  four  whitish  teeth  within;  columella  with  two  or  three 
faint  folds  on  its  face,  and  there  is  a  strong  angular  callus  on  the  upper  part  of  the  parietal  wall.  Color 
black,  with  occasional  white  spots  between  the  tubercles;  the  white  spots  sometimes  form  broken 
bands;  aperture  bluish  and  blackish  within. 

Length,  20;  diameter,  9  mm. 

Cabo  Rojo  light;  Ponce  Reefs;  San  Juan;  Puerto  Real;  Porto  Rico;  Ensenatla  Honda,  Culebra; 
West  Indies,  etc. 

Family  CORALLIOPHILIDiE. 

Geniui  CORALLIOFHILA  H.  ft  A.  Adami,  1858. 

Shellirregular,  purpuriform,  with  a  short  spire;  aperture  large;  surface  rasp-like;  outer  lip  simple, 
Urate,  or  smooth  within;  columella  flat  or  excavated,  callous,  with  or  without  an  umbilical  opening 
at  its  base.    Operculum  with  a  lateral  nucleus. 
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Coralliophila  abbreviata  Lamarck. 

Pyrula  abbreviata  Lamarck,  Enc.  M^th.  pi.  ccccxxxv,  fig.  2  a-6, 1795;  An.  sans.  Vert.,  vii,  p.  146, 1822. 

Shell  solid,  variable  in  form  and  sctdpture,  generally  with  a  ridge  on  the  upper  whorls,  which 
may  be  somewhat  sharp  or  rounded,  and  which  makes  the  body  whorl  shouldered,  with  or  withoat 
low  longitudinal  ribs;  spire  generally  rather  short;  surface  sculptured  with  fine,  rather  sharp, 
sometimes  scaly  revolving  ribs;  outer  lip  somewhat  Urate  within;  canal  short.  There  is  generally  a 
decided  umbilicus,  having  a  sharp  ridge  to  the  left  of  it.  Color  whitish,  flesh  color,  or  yellowish,  the 
interior  often  purple. 

Length,  30;  diameter,  22  mm. 

Mayaguez;  Playa  de  Ponce,  Porto  Rico;  Vieques,  young  and  worn  shells. 

This  s|>ecies  is  widely  distributed  in  warm  seas.  The  young  shells  are  generally  more  attenuated, 
sharper  keeled,  and  more  strongly  ribbed  than  adult  specimens.  It  is  commonly  known  under  the 
name  of  CoraUiophUa  galea, 

Superfaxnily  STREPTODOKTA. 

Family  SCALID^. 

GenoB  8CALA  (Homphrey,  1797)  Anct. 

Shell  turriculated,  rather  solid,  shining,  generally  more  or  less  umbilicated;  spire  elongated; 
whorls  numerous,  rounded,  in  contact  or  partially  separated,  with  numerous  longitudinal  varices; 
aperture  circular;  j^eristome  entire  reflected;  oj)erculum  homy,  spiral,  ita  nucleus  nearly  central. 

Scala  angrulata  Say. 

Scala  daihru*  var.  angulata  Say,  Am.  Conch.,  ill,  pi.  xxvii,  1831. 

Shell  white,  shining,  with  from  six  to  eleven  whorls,  which  approach  each  other  very  closely, 
but  touch  only  by  the  varical  ribs,  which  number  nine  to  eleven,  slightly  recurved,  simple,  slightly 
angulated  above  near  the  suture;  aperture  elliptic;  base  a  little  angular. 

Length,  15  to  20;  diameter,  6  to  8  mm. 

Arroyo,  Porto  Rico,  one  young  shell;  Ensenada  Honda,  Culebra. 

Scala  turriciila  Sowerby. 
Scalaria  turricula  Sowerby,  Thes.  Conch.,  No.  87,  fig.  62, 1847. 

Shell  rather  slender,  with  the  whorls  sctarcely  touching,  slightly  umbilicated,  covered  with  very 
fine  spiral  striations,  with  twelve  or  thirteen  ribs  to  each  whorl;  part  of  ribs  thin,  others  thicker,  some 
rounded  above,  others  shouldered  or  hooked;  surface  dull,  with  faint  brownish  tints. 

Length,  18;  diameter,  8  mm. 

Mayaguez,  one  young  shell. 

Scala  unifasciata  Bowerby. 
Scalaria  unifascialn  Sowerby,  Thes.  Conch.,  i,  pi.  xxxiii,  fig.  68, 1847. 
Quebradillas,  Porto  Rico  (Gundlach). 

Scala  eulita,  n.  sp.     Plate  57,  fig.  2. 

Shell  small,  very  slender,  white,  polished,  with  nine  whorls,  nepionic  part  three-whorled,  com- 
pact, white,  without  varices;  subsequent  whorls  convex,  smooth,  with  (on  the  ninth)  about  fifteen 
varices,  which  are  very  thin,  sharp,  and  when  perfect  show  a  small  angle  near  the  suture;  whorls 
adjacent,  with  no  basal  cord  or  disk. 

Length,  4;  maximum  diameter,  1.2  mm. 

Mayaguez  Harbor,  Porto  Rico,  one  specimen. 

The  shell  is  remarkable  for  its  acicular  form  and  small  size.  The  specimen  is  somewhat  defec- 
tive, and  the  figure  hardly  shows  the  little  angular  projection  near  the  suture,  which  is  normal  to  the 
varices. 

Sul)genus  Ackii.la  Adams,  1860. 

Surface  reticulated;  shell  thin. 
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Scala  retifera  Dall. 
Scala  {AeHOa)  retifera  Dall,  Blake  Report,  Gastropoda,  p.  312, 1889;  Bull.  37,  U.  S.  Nat  Mtis.,  p.  124, 1889. 

Mayaguez,  Porto  Rico,  at  station  (J062,  one  specimen;  also  north  to  Cape  Uatteras,  North  Carolina. 

Superfamily  aTMNOaLOSSA. 

Family  EVIIMIDJE. 

Genns  EXFLIHA  KIbbo,  1826. 
Seotion  ETJLIKA  s.  s. 

Shell  imperforate,  subulate,  with  many  flat  whorls,  polished;  spire  often  turned  to  one  side, 
obscurely  marked  down  one  side  with  a  series  of  traces  of  varices,  which  form  ribs  internally;  aperture 
oval,  pointed  above;  lip  simple  or  slightly  thickened;  operculum  horny,  paucispiral;  nucleus  excentric. 

Eulima  oleacea  Kurtz  &  Stimpson. 

Eulima  oleacea  Knrtx  A  Stimpeon,  Proc.  Boat.  Soc.  Nat.  Hist.,  iv,  p.  116, 1851. 
EuUma  iniermedia  Jeffrejrs,  Brit.  Conch.,  iv,  p.  103,  v,  p.  214,  pi.  lxxvii,  flg.  4. 

Shell  small,  rather  narrow,  nearly  straight,  with  eleven  or  twelve  flat  whorls;  suture  very  faintly 
marked;  aperture  ovate,  sharp  above;  lip  well  produced  in  the  middle;  columella  slightly  reflected, 
produced  into  a  callus  on  the  parietal  wall.  Color  milky  white,  with  a  semitransparent  band  at  the 
suture,  glossy. 

Length,  5;  diameter,  1.26  mm. 

Mayaguez,  two  shells  and  a  fragment. 

Eulima  conoidea  Kurtz  &  Stimpson. 

Etdima  contridea  Kurtz  <b  Stimpfion,  Proc.  Bost.  Soc.  Nat.  Hist.,  iv,  p.  116, 1851. 
Etdima  conoidea  Tryon,  Man.,  vni,  p.  273,  pi.  lxix,  fig.  40, 1886. 

Shell  with  twelve  or  thirteen  slightly  rounded  whorls,  nearly  straight,  moderately  stout;  last 
whorl  sometimes  faintly  subangulate  at  the  base;  outer  lip  scarcely  thickened,  well  advanced  in  the 
middle;  aperture  subrhomboid.    Color  shining  white,  the  upper  whorls  sometimes  flesh-colored. 

Length,  8;  diameter,  2  mm. 

Puerto  Real;  Mayaguez,  Porto  Rico;  three  shells. 

Subgenus  Leiostraca  H.  &  A.  Adams,  1853. 

Shell  slender,  polished,  often  ornamented  with  spiral  colored  bands,  with  a  succession  of  slight 
varices  on  each  side  of  the  spire,  not  always  apparent;  aperture  long,  narrow. 

Eulima  patula  n.  sp.     Plate  57,  fig.  3. 

Shell  small,  translucent  white,  with  a  rapidly  diminishing  spire,  blunt  at  the  extreme  tip,  but 
otherwise  acute,  the  sides  nearly  rectilinear  or  even  slightly  concave;  whorls  about  nine,  the  earliest 
ones  slightly  inflated;  last  whorl  much  the  largest,  the  aperture  large,  pillar  straight,  outer  lip  nearly 
straight  and,  as  it  were,  slightly  pressed  in  at  the  periphery;  the  anterior  part  of  the  aperture  very 
patulous. 

Length,  4.5;  maximum  diameter,  1.5  mm. 

Station  6062,  Mayaguez  Harbor,  Porto  Rico,  five  specimens. 

Eulima  acuta  Sowerby. 

Eulima  acuta  Sowerby,  P.  Z.  8.,  1834,  p.  8. 

Eulima  acuta  Tryon,  Man.,  viii,  p.  280,  pi.  lxx,  flg.  82, 1886. 

Shell  slender,  straight,  with  about  ten  flat  whorls,  the  suture  barely  discernible  as  a  line;  aperture 
long-ovate,  slightly  patulous;  outer  lip  scarcely  thickened,  not  advanced  in  the  middle.  Color  white, 
sometimes  showing  one  or  two  pale  yellow  bands. 

Length,  5;  diameter,  1  mm. 

Mayaguez,  Porto  Rico,  a  half  dozen  specimens. 
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Geniu  HI80  Sisso,  1886. 

Shell  deeply  umbilicated,  long-eonical,  polished,  many-whorle<l,  the  apex  very  sharp;  whorls 
nearly  flat;  aperture  oval,  pointed  above,  somewhat  drawn  out  below;  lip  thin;  operculum  aa  in 
Eulima. 

Niso  portoricensU,  n.  sp.     Plate  57,  fig.  4. 

Shell  small,  brilliantly  polished,  with  alxjut  thirteen  whorls;  sides  rectilinear,  l)a8e  rounded,  apex 
acute;  umbilicus  deep,  funicular,  the  umbilical  side  of  the  whorls  convex,  the  umbilical  carina  distinct 
but  not  sulcating  the  aperture;  apex  and  upper  part  of  the  whorls  brown,  intensified  at  the  lines  marking 
the  j>eriodical  resting  stages.  At  the  periphery  is  a  narrow  i)ale  zone,  while  the  base  is  brown  under  a 
whitish  superficies;  peripheral  angle  not  sharp,  the  whorls  microscopically  sharply  axially  striate 
W4th  rather  distinct  fine  grooves. 

Length,  9;  diameter,  3.5  mm. 

Station  6062,  Mayaguez  Harbor,  Porto  Rico. 

This  elegant  shell  is  nearest  to  N.  xgleea  Bush,  but  has  a  different  system  of  coloration. 

Family  PYRAMlDELLIDiE. 

Genu  PTRAMIBELLA  Lamarck,  1799. 

Shell  with  elevated,  8harp-pointe<l  spire,  many-whorled,  smooth;  aperture  suboval,  entire, 
rounded  in  front;  columella  straight,  with  prominent  spiral  plications;  operculum  horny,  semicir- 
cular, subspiral,  the  nucleus  at  the  front  end,  its  columellar  edge  notched  to  fit  the  folds  of  the 
columella. 

Pyramidella  subdolabrata  Morch. 

Obdinaus  stiMolabmltts  Moruh,  Mai.  Blatt.,  xxii,  p.  157;  A.  Adams,  Thes.  Conch.,  Pyramidella,  p.  805,  pi.  CLXXi,  figs.  1-3, 1854. 

Shell  of  rather  light  structure,  with  al>out  thirteen  rounde<l  whorls,  which  are  narrowly  shouldered 
below  the  suture;  last  whorl  slightly  ascending;  surface  apparently  smooth,  but  seen  to  have  fine, 
revolving  sculpture  under  a  lens,  and  this  being  crossed  by  the  growth  lines  makes  it  faintly  reticulate; 
aperture  long-oval;  outer  lip  slightly  thickene<l,  not  toothed  within;  columella  with  a  strong,  sharp 
fold  above,  the  two  lower  folds  feebly  developed;  umbilicus  narrow,  deep.  Color  brownish  white,  with 
about  three  brown,  revolving  bands  on  the  body  whorl  and  two  on  the  upper  whorls;  besides  these 
there  is  a  brown  patch  or  band  around  the  umbilicus. 

Length,  30;  diameter,  13  mm. 

Fajardo,  Porto  Rico,  one  very  fine  shell. 

This  species  has  been  mistaken  for  the  P,  dolahrata  of  Linnseus,  but  it  has  a  duller  cHjlor,  lighter 
structure,  and  less  strongly  developed  columella  folds  than  that  species.  The  bands  of  color  are  wider 
and  less  distinct  than  m  dolabraUij  and  the  reticulation  of  the  surface  is  stronger. 

GennB  TUBBOKILLA  KIbso,  1826. 

Shell  slender,  straight,  many-whorled;  whorls  slightly  convex,  generally  costulate;  aperture 
simple,  oval  or  subquadrangular;  columella  straight;  lip  thin;  operculum  having  a  spiral  groove  at  its 
columellar  border. 

!  Tiirbonilla  reticulata  C.  B.  Adams. 
?  Chemnitzia  retictUataX^.  B.  Adams,  Contr.,  1850,  p.  75. 

A  fragment  of  a  badly  worn  shell  was  obtained  from  dredgings  taken  at  Mayaguez,  which  is 
probably  this  species. 

Beotion  PTR0ISGTJ8  PhUippi,  1841. 

Turbonilla  portoricana,  n.  sp.     Plate  53,  fig.  15. 

Shell  of  me<lium  size,  moderately  stout,  of  almost  rectilinear  outline,  translucent,  with  a  narrow 
yellowish  or  brownish-yellow  spiral  band  around  the  whorls  about  one-fourth  the  breadth  of  the 
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whorl  above  its  suture,  and  a  second  very  pale  one,  which  is  almost  obsolete,  of  about  the  same  width 
on  the  middle  of  the  base,  which  is  best  seen  within  the  aperture  by  transmitted  light;  nuclear  whorls 
two  and  one-half,  helicoid,  somewhat  oblique,  moderately  prominent;  the  periphery  of  the  last  whorl 
projecting  but  slightly  beyond  the  outline  of  the  first  post-nuclear  whorl,  not  immersed  but  sur- 
mounting the  later  whorls,  their  axis  being  almost  at  right  angles  to  the  axis  of  the  post-nuclear  whorls. 
Post-nuclear  whorls  ten,  flattened,  shghtly  contracted  at  the  sutures,  traversed  by  strong,  regular,  more 
or  less  vertical,  axial  ribs,  of  which  about  fourteen  ap{>ear  upon  the  second,  eighteen  upon  the  fifth, 
twenty  upon  the  seventh,  and  twenty-six  upon  the  ninth  whorls;  these  ribs  pass  almost  undiminished, 
in  size  over  the  periphery  and  base  of  the  last  whorl  to  the  umbilical  region.  Intercostal  spaces  orna- 
mente<l  by  six  equally  sj^aced,  deep,  broad  spiral  striations,  which  extend  partly  up  on  the  sides  of  the 
ribs,  but  do  not  reach  or  cross  their  summits.  Base  similarly  ornamented  with  si  x  spiral  striations  which 
are.placed  much  closer.  Aperture  subovate,  somewhat  effuse  at  the  junction  of  the  oblique,  slightly 
re  volute  columella  with  the  strongly  curved  outer  lip,  which  meet  almost  at  right  angles;  a  well- 
marked  callus  covers  the  parietal  wall  within  the  aperture  and  connects  the  outer  lip  at  the  posterior 
angle  with  the  columella.  Columella  provided  with  a  quite  prominent  oblique  fold  near  its  insertion; 
outer  lip  pellucid,  showing  the  external  sculpture  and  color  bands  within. 

Length,  4.7;  length  of  spire,  4.3;  diameter,  1.2  nmi. 

The  type  and  three  specimens  are  in  every  respect  identical  and  are  from  Mayaguez,  Porto  Rico. 

Turbonilla  inBiilaris,  n.  sp.     Plate  53,  fig.  21. 

Shell  of  medium  size,  moderately  stout,  of  almost  rectilinear  outline,  milk  white,  with  the  upper 
whorls  stained  dusky.  Nuclear  whorls  decollated;  a  small  portion  only  remains,  whose  size  would 
indicate  a  rather  large  nucleus.  Post-nuclear  whorls  thirteen,  very  slightly  convex,  almost  flattened, 
with  about  sixteen  prominent  more  or  less  vertical,  axial  ribs  on  the  fifth,  eighteen  on  the  tenth,  twenty 
on  the  eleventh,  and  twenty-eight  on  the  twelfth  whorl,  which  pass  over  the  well-rounded  periphery  of 
the  last  whorl,  becoming  feebler  upon  its  base,  finally  vanishing  just  before  reaching  the  umbilical 
r^on.  Intercostal  spaces  broad  and  undulating,  rather  more  than  double  the  width  of  the  ribs, 
except  upon  the  twelfth  whorl,  which  has  a  decided  increase  in  the  number  of  ribs  and  a  consequent 
diminution  in  the  breadth  of  the  intercostal  spaces;  these  spaces  are  traversed  by  about  eleven  quite 
r^ularly  spaced,  deep,  spiral  striations  on  the  fifth  whorl  and  twelve  upon  the  succeeding  volutions, 
where  there  is  a  tendency  toward  further  division  of  the  spaces  between  these  striations  by  an  occa- 
sional intercalation  of  a  less  pronounced  line;  these  spiral  lines  do  not  pass  over  the  axial  ribs,  but  are 
confined  to  the  troughs  of  the  intercostal  areas.  Base  traversed  by  about  eight  faint,  reddish,  wavy, 
spiral  lines.  Sutures  well  defined,  rendered  crenulate  by  the  prominent  smnmits  of  the  ribs.  Aperture 
irregularly  rhomboidal,  showing  the  external  sculpture  within.  Outer  lip  gently  curved,  somewhat 
effuse  at  its  junction  with  the  twisted,  oblique,  and  revolute  columella. 

Length,  7.1;  length  of  spire,  6.4;  diameter,  1.8  mm. 

Locality,  Mayaguez,  Porto  Rico. 

Superfamily  NTJCLEOBBANCHIATA. 
Family  ATLANTIC^. 

OenoB  ATLANTA  Lesueur,  1817. 

Shell  fragile,  transparent,  discoidal,  compressed,  with  a  prominent  carina;  nucleus  dextral; 
aperture  oval,  straight,  deeply  sulcate  above  at  the  carina;  operculum  subtriangular,  bearing  an 
apical  nucleus. 

Atlanta  peronii  Lesueur. 

AUatUaperonii  Lesueur,  Journ.  de  Phys.,  Lxxxv,  pi.  ii,  fig.  1,  p.  390, 1817. 

Shell  discoidal,  with  numerous  earlier  whorls,  which  are  elevated  into  a  low  spire  on  the  upper 
side;  later  whorls-  openly  coiled  but  connected  by  the  carina;  carina  strong,  obliquely  striate;  surface 
with  deUcate  growth  lines,  glassy. 

Greatest  diameter,  12;  of  aperture,  5;  lesser  diameter  of  aj^erture,  3  mm. 

Aguadilla;  Boqueron  Bay,  Porto  Rico;  one  shell  from  each  locality;  widely  distributed. 
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Superfamily  TJBNIOOLOSSA. 

Family  SEPTID^. 

Genns  BISTOBTIUX  Link,  1807. 

Shell  subturriculated,  with  cancellated  sculpture;  whorls  irregularly  turned  and  distorted;  last 
whorl  ascending  the  spire;  outer  lip  wide  and  flattened;  inner  lip  developed  into  a  broad  callus,  which 
extends  well  up  on  the  spire  and  to  the  base  of  the  shell,  showing  the  cancellated  sculpture;  the 
remains  of  these  calluses  and  the  outer  lip  form  varices  on  the  shell;  aperture  grimaced,  the  lip 
strongly  toothed  within;  columella  strongly  curved,  somewhat  S-shaped,  the  lower  part  toothed;  canal 

refiexed. 

Distortrix  reticulata  Link. 

IHstortrix  rclictOata  Link,  Beschr.  Rostock  Samml.,  iir,  p.  122, 1807. 

Triton  cUUhratum  Lamarck,  An.  sans  Vert.,  vii,  p.  186,  1822;  Enc.  M6th.,  pi.  413,  fig.  4. 

Shell  covered  with  a  pale  epidermis,  sometimes  having  bristly  hairs  on  the  ri\ya;  varices  faint  and 
appressed,  showing  the  groove  behind  the  former  lip;  surface  cancellated  by  rather  delicate  longitudinal 
ribs  crossed  by  revolving  ridges;  callus  (including  the  lip)  triangular;  outer  lip  finely  toothed  within, 
with  a  few  stronger  teeth  above;  canal  somewhat  lengthened,  shghtly  reflexed,  whitish  or  brownishi 
the  lip  and  callus  whitish  or  buff  color,  sometimes  a  little  ^'ariegated. 

Length,  80;  diameter,  40  mm. 

Mayaguez. 

Distortrix  reticulata  var.  clathrata  Dall. 

DUtoririz  var.  clathrata  (Lam.)  Dall,  Blake  Report,  p.  222, 1889. 

Two  very  young,  somewhat  worn  shells  were  dredged  at  Mayaguez,  which  may  be  this  variety. 

Genui  OTBDIBXIM  Link,  1807. 

Shell  oval  or  oblong,  compressed,  nodulous,  with  two  rows  of  varices  opposite  each  other; 
aperture  oval  or  elliptical,  with  a  sulcus  above;  outer  lip  toothed,  inner  lip  wrinkled;  basal  canal  short, 
generally  refiexed;   operculum  homy. 

Gyrineum  cruentatum  Reeve. 
JtaneUa  cmentata  Reeve,  Conch.  Icon.,  ii,  pi.  V,  fig.  20, 1844. 

Shell  short,  solid,  with  revolving  tubercled  ridges,  that  on  the  periphery  being  strongest,  the  one 
immediately  below  it  quite  prominent;  below  the  suture  there  are  faint,  irr^ular  plications;  upper 
canal  small,  not  carried  much  upward;  aperture  elliptical,  the  inner  lip  with  scattered  plications;  canal 
slightly  reflexed.  Color  whitish,  irregularly  spotted  and  blotched  with  reddish  brown;  aperture  white 
or  purple,  often  with  reddish  maculations  between  the  plicee  on  the  parietal  wall. 

Length,  40;  diameter,  30  mm. 

One  young  specimen  with  purple  aperture  was  obtained  at  Mayaguez  Harbor. 

Oenns  SEPTA  Ferry,  1811. 

Shell  oval,  oblong  or  elongated,  solid,  furnished  with  scattered  varices;  outer  lip  thickened, 
toothed  within;  columella  with  numerous  plications;  canal  long  or  short. 

It  is  7Vi7a»  Montfort,  1810,  not  Linneeus,  1758;  and  TVi/onium  Cuvier,  1817,  not  Miiller,  1776. 

Septa  tritonis  var.  nobilis  Conrad. 

Tritoii  nobilis  Conrad,  Journ.  Acad.  Nat.  Sci.  Phila.,  2d  ser.,  i,  p.  212, 1849. 
TriUm  variegatus  var.  Reeve,  Conch.  Icon.,  ii,  pi.  i,  fig.  3a,  1844. 

Porto  Rico,  various  localities  (Gundlach). 

The  variety  nolniis  is  a  shorter,  heavier,  more  shouldered  form  than  the  type,  whi<!h  comes  from 
the  Indo-Pacific  region. 

Geniu  COLUBBABIA  Schnmaoher,  1817. 

Shell  elongated,  axis  usually  arcuate;  aperture  small;  canal  short 

Colubraria  lanceolata  Menke. 

RancUa  lanceolata,  Menke,  Syn.,  p.  87, 1828. 

TriUm  lanceokUm  Reeve,  Conch.  Icon.,  ii,  pi.  xviii,  fig.  79, 1844. 

San  Juan,  Porto  Rico  (Gundlach). 
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Oenas  BAKTJLABIA  Sohnmacher,  1817. 
Shell  pyriforni;  spire  short;  canal  long,  straight  or  curved. 

Ranularia  tuberosa  I^aniarck. 

Triton  tubfroeum  Liimarck,  Ad. sans  Vert.,  vii,p.l85,  1822. 

TriUm  aiUillarum  d'Orbigny,  Moll.  Cubana,  ii,  p.  161,  pi.  xxiii,  fig.  20, 1845. 

Shell  rather  short,  with  a  moderate  spire  and  recurved  canal;  whorls  slightly  rounded,  the 
last  ascending,  sculptured  with  irregular,  nodulous  ribs,  which  are  lirate  in  the  interstices  and  are 
somewhat  longitudinally  plicate  at  the  upper  part  of  the  shell  and  wrinkled  below;  there  is  often  a 
strong  hump  on  the  back  of  the  body  whorl  and  one  or  two  minor  humps;  outer  lip  varicose,  toothed 
within;  inner  lip  spreading  in  a  wide  callus  over  the  base  of  the  shell.  Color  dirty  white,  faintly 
marked  with  brown,  sometimes  brown  banded;  aperture  white,  rich  reddish  brown  within. 

Length,  55;  diameter,  30;  length  of  canal,  18  mm. 

Mayaguez,  Porto  Rico;  Ensenada  Honda,  Vieques,  young  shells;  Indo-Pacnfic  and  West  Indian 
regions. 

Oenns  LAMFUSIA  Schamacher,  1817. 

Lampusia  pilearis  Lamarck. 

Triton  pilenre  Lamarck,  An.  sans  Vert,  vii,  p.  R2, 1822. 
Triton  pileare  Kiener,  Icon.  Ck)q.  Viv.,  p.  15,  pi.  vn,  fig.  1. 

Shell  with  somewhat  rounded  whorls,  which  are  often  irregularly  turned,  sometimes  with  a  row 
of  noilules  on  the  periphery,  sculptured  with  finer  and  coarser  revolving  ridges,  which  are  crossed  by 
rather  faint  longitudinal  ril^s;  outer  lip  heavy,  toothed  or  strongly  ridged  within;  columellar  ai*ea 
strongly  wrinkled,  ridged;  canal  moderate,  usually  reflexed.  Color  tawny  to  dark  brown,  usually 
more  or  less  white  banded,  sometimes  having  longitudinal  dark  flames;  aperture  varying  from  tawny 
to  deep  red  or  red  brown,  the  teeth  and  folds  whitish.  The  ground  of  the  upper  part  of  the  inner  lip 
is  often  blackish. 

Length,  130;  diameter,  55  mm. 

Mayaguez  Harbor;  San  Juan,  Arroyo,  Porto  Rico. 

An  abundant  and  variable  species  distributed  throughout  the  West  Indian  and  Indo- Pacific 
regions. 

Lampusia  chlorostoina  Lamarck. 

Triton  chloroMomum  Lamarck,  An.  sans.  Vert.,  vn,  p.  186, 1822. 
Triton  chloroMomum  Kiener,  Icon.  Ck)q.  Viv.,  p.  19,  pi.  xii,  fig. 2. 

Shell  with  shouldered,  often  irregularly  turned  whorls,  with  sculpture  much  like  that  of  T.  pileare^ 
but  with  stronger,  more  no<lulou8  longitudinal  ribs,  often  decidedly  humped  behind  on  the  body  whorl; 
varices  strong;  outer  lip  very  heavy;  aperture  small,  usually  with  a  double  row  of  teeth  within;  inner 
lip  wrinkled,  plaited;  canal  moderate,  recurved.  Color  dirty  white  to  reddish  ash,  faintly  variegated 
with  brown,  theai)erture  reddish. 

Length,  90;  diameter,  40  mm. 

Arroyo;  Ponce  Reefs;  Mayaguez;  San  Juan,  Porto  Rico;  West  Indian  and  Indo-Pacific  regions. 

Another  abundant  and  variable  species,  with  a  distribution  over  the  same  area  as  the  last.  It  has* 
a  more  distinctly  angled  shoulder,  heavier  varices,  stronger  longitudinal  knobbed  ridges,  and  a 
smaller  aperture  than  the  T.  pileare^  though  the  two  have  many  characters  in  common. 

Lampusia  cynocephala  Lamarck. 

Triton  cynocepfuUum  Lamarck,  An.  sans  Vert,  vn,  p.  184, 1822. 
Triton  cynocephcUm  Reeve,  Ck)nch.  Icon.,  ii,  pi.  vin,  fig.  26, 1844. 

Quebradillas;  San  Juan,  Porto  Rico  (Gundlach);  West  Indies;  Indo-Pacific  region. 

Oenns  LOTORIUM  Montfort,  1810. 
Lotoriuxn  femorale  Linnaeus. 

Murezfemoraie  linneeus,  Syst  Nat.,  ed.  x,  p.  749, 1758. 
TrUon/emorate  Reeve,  Conch.  loon.,  n,  pi.  vn,  fig.  22, 1844. 

Mayaguez;  Quebradillas;  San  Juan,  Porto  Rico  (Gundlach) 

F.  G.  B.  IMO— 27 
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Family  CASSlDlDiE. 
Oennt  0AB8I8  Lamarok,  1799. 

Shell  ovoid,  inflated,  generally  bearing  irregular  varices;  spire  moderate  to  low;  aperture 
elongated,  the  outer  lip  reflected  and  denticulated  within;  columella  callous,  wrinkled  or  nodulous; 
canal  short,  very  sharply  recurved;  operculum  elongate  or  semilunar;  nucleus  lateral  and  median. 

Subgenus  Cassis  s.  s. 

Oassis  tuberosa  Linnaeus. 

Buccinum  ttibero9iim  LinnceuH,  Syst.  NaL,  ed.  x, p. 786, 1758. 
0098(9  tuberoaa  Reeve, Conch.  Icon.,  v, pi.  ni, fig. 7, 1848. 

Mayaguez,  Porto  Rico  (Gundlach). 

Cassis  flamxnea  Linneeus. 

Buccinum fnmmetim  LinnsBUS, Syst.  Nat, ed.  x, p.  786, 1758. 
0ci8si9  fiammea  Reeve,  Conch.  Icon.,  v,  pi.  v,  fig.  12, 1848. 

San  Juan,  Porto  Rico  (Gundlach). 

Subgenus  Cyprjccassis  Stutchbury,  1837. 

Spire  short;  aperture  straight;  varices  reduced  or  wanting;  no  oi)erculum. 

Oassis  testicnilus  Linnaeus 

Buccinum  te8licuiu9  Llnnseus, Syst.  NaL,  ed.  x, p.  736, 1758. 
OoMis  te9ticuiu9  Reeve, Conch.  Icon.,  v,  pi.  i v,  tig.  10, 1848. 

Shell  obovate,  with  low  spire  and  rounded  shoulder,  covered  with  narrow  longitudinal  ribs,  which 
are  more  or  less  broken  by  shallow,  wide,  distant,  revolving  furrows.  Besides  this  the  whole  surface 
is  covered  with  microscopic  revolving  threads;  outer  lip  thick,  reflexed,  toothed  within;  there  are 
often  one  or  more  faint  varices  on  the  body  whorl;  parietal  wall  covered  with  a  heavy  callus,  which 
extends  well  over  the  base  of  the  shell;  columella  wrinkled.  Color  pale  reddish  or  rosy  brown,  with 
dark  squarish  or  lunate  blotches  on  the  revolving  ridges;  outer  lip  white,  with  buff  bands  across  it, 
which  become  blackish  on  its  back. 

Length,  60;  diameter,  40  mm. 

San  Juan,  Porto  Rico,  one  fine  young  shell. 

Subgenus  Sbmicassis  Morch,  1852. 

Spir&  rather  prominent;  whorls  with  spiral  sculpture;  aperture  large;  lip  reflexed,  plicate; 
columella  plicate  and  nodulous. 

Oassis  iufiata  Shaw. 

-  Cas8i9  in/lata  Shaw,  Nat.  Misc..  vol.  xxii,  pi. 969, 1812. 

Shell  rather  short,  solid,  scarcely  obovate,  with  a  moderate,  sharp  spire,  the  whorls  of  which 
are  hardly  rounded,  the  sculpture  consisting  of  narrow,  rather  distant,  revolving  grooves  crossed  by 
more  or  less  developed  longitudinal  ribs,  making  the  spire  and  sometimes  the  body  whorl  cancellated. 
Outer  lip  thick,  reflexed  and  becoming  very  heavy  with  age,  strongly  ridged  within;  columellar 
callus  strong,  granulate  without;  plicate  within.  Color  purplish  or  bluish  white,  sometimes  tinted 
brownish,  with  revolving  rows  of  darker  square  spots. 

Length,  60;  diameter,  40  mm. 

One  young  shell  was  taken  at  Mayaguez. 

In  general  the  specimens  found  along  the  shore  are  dead  and  bleached  to  a  uniform  white. 

Oenni  8COH8IA  Gray,  1847. 

Shell  elongate  oval,  with  revolving  strias,  bearing  a  single  varix  opposite  the  outer  lip;  canal 
short,  slightly  reflected;  inner  and  outer  lips  plicate. 
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Sconsia  striata  Lamarck. 

Oassidaria  striata  Lamarck,  An.  sans  Vert,  vii,  p. 216, 1822. 
Camidaria  striata  Reeve,  Conch.  Icon.,  v,  pi.  i,  fig.  2, 1849. 

Shell  solid  ovate,  closely,  spirally  striate,  made  somewhat  decussate  by  distinct  growth  lines; 
suture  deep;  aperture  rather  elongated;  inner  and  outer  lips  strongly  plicate,  the  latter  thickened 
within;  canal  somewhat  develojjed,  but  slightly  reflexed;  columellar  callus  thick,  extending  well  over 
the  l)ase.     Color  whitish,  with  rows  of  square  brown  spots. 

I>ength,  45;  diameter,  25;  of  aperture  and  canal,  35  mm. 

Mayaguez  Harbor,  one  very  young  and  one  partly  grown  shell  in  bad  condition. 

The  above  measurements  are  taken  from  a  fine,  perfectly  fresh  shell  in  the  National  Museum 
collection. 

Oenni  LAMBIBniM  Link,  1808. 

Shell  solid,  subcorneal,  covered  with  revolving  rows  of  strong,  warty  nodules;  spire  varying 
from  low  to  moderate;  outer  lip  decidedly  thickened,  dentate  within;  canal  short,  scarcely  recurved; 
columellar  callus  extending  over  the  base  of  the  shell,  nodulous. 

Lambidium  oniscuB  Linnseus. 

Stroiitbus  ouisctis  Linnaeus,  Syst.  Nat.,  ed.  xii,  p.  1210, 1767. 
Ofiiscia  outsells  Reeve,  Conch.  loon.,  v,  pi.  i,  fig.  1, 1849. 

Shell  obconic,  with  low  spire,  its  whorls  having  a  rather  sharp  shoulder  which  is  sometime*  nearly 
smooth,  at  others  sculptured  with  revolving  stride,  and  often  nodulous;  on  the  body  whorl  are  3 
revolving  rows  of  strong  tubercles;  outer  lip  thickened,  slightly  ascending  the  spire,  swollen  within  and 
without,  toothed,  sometimes  cut  away  below;  columellar  callus  strong,  finely  pustulous.  Color  whitish, 
variegated  with  brownish  or  dark  gray,  outer  lip  dotted;  aperture  white;  callus  white  or  purplish. 

Length,  23;  diameter,  15;  length  of  aperture,  23;  greatest  width  of  aperture,  2.5  mm. 

Hucares;  Guanica;  Aguadilla;  Ponce,  Porto  Rico;  Ensenada  Honda,  Culebra. 

Family  DOLIIDiE. 

Oenni  BOLUm  Lamarck,  1801. 

Shell  large,  thin,  inflated,  globular;  spire  short;  whorls  spirally  sculptured;  aperture  very  large; 
lip  toothed  and  ridged  internally;  columellar  callus  reflexed;  basal  notch  oblique,  large. 

Doliuxn  perdix  Linnseus. 

Buccinum perdiz  Linneeus,  Syst.  Nat,  ed.  x,  p.  734, 1768. 
Jhtlium  perdix  Reeve,  Conch.  Icon.,  v,  pi.  vi,  fig.  9, 1849. 

Shell  somewhat  oval,  with  rather  elevated  spire,  the  whorls  being  rounded;  suture  deep;  surface 
stnilptured  with  narrow  revolving  grooves,  which  are  generally  rather  widely  spaced  and  with  faint, 
revolving  striae;  this  is  sometimes  reticulated  by  the  growth  lines;  outer  lip  scarcely  thickened,  basal 
notch  shallow,  wide;  behind  the  reflexed  curved  columella  there  is  an  umbilicus.  Color  brownish  or 
purple  brown,  the  grooves  often  whitish  and  the  ridges  marked  across  with  lunar  white  markings. 
Sometimes  it  is  only  faintly  marked  with  white  spots. 

Length,  160;  diameter,  110  mm. 

Arroyo;  San  Geronimo,  Porto  Rico,  one  worn  and  broken  shell  from  each  locality;  West  Indian 
and  Indo-Pacific  r^ions  generally. 

Dolium  galea  Linnaeus. 

Bucdnnm  galea  lAnne&xis,  Syst.  Nat,  ed.  x,  p.  784, 1758. 
DoUum  galea  Reeve,  Conch.  Icon.,  v,  pi.  i,  1848. 

Shell  nearly  globular,  with  sharp-pointed  spire  rising  but  little  above  rounded  outline;  whorls 
rounded,  sculptured  with  distant  revolving  grooves;  suture  deep;  outer  lip  a  little  thickened,  crenate  on 
its  edge,  showing  the  ridges  and  grooves  within;  basal  notch  moderate;  there  is  an  umbilicus  behind 
columellar  reflection.    Color  whitish  or  fulvous,  spire  darker;  columellar  area  with  brown  stains, 

Length,  200;  diameter,  160  mm. 

Mayaguez,  one  young  specimen;  West  Indies  and  Mediterranean, 
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Family  AMPHlPERASIDiC. 
Oenni  ULTIMITB  Montfort,  1810. 

Shell  solid,  elongate-elliptical,  the  narrow  aperture  running  ite  entire  length;  aperture  edentulous, 
or  nearly  so;  there  is  a  strong,  elevated,  blunt  ridge  running  across  the  back  of  the  shell. 

XntimuB  g^ibboBUB  Linnaeus. 

Bulla  ffibbom  Linneeus,  Syst.  Nat.,  ed.  x,  p.  726, 1768. 

OtrtUum  ffibbostim  Reeve.  Conch.  Icon.,  xv,  pi.  vn,  flg.  82, 1865. 

Shell  solid,  narrower  above;  spire  enrolled  with  the  shell  and  completely  concealed  under  a 
heavy  callut*;  aperture  reaching  the  entire  length  of  the  shell,  narrow  above,  somewhat  widened 
l)elow;  outer  lip  thickened,  smooth  within  and  without,  arched  over  the  upper  end  of  the  shell,  where 
it  is  slightly  canaliculate;  dorsal  ridge  high  and  strong,  placed  a  little  above  the  center  of  the  shell 
and  running  squarely  across  it;  base  somewhat  canaliculate,  the  smooth,  thick  columella  slightly 
truncated  below.     Color  whitish,  the  sides  and  ends  rich  cream  or  buff  color. 

Length,  25;  diameter,  14  mm. 

Aguadilla;  Mayaguez  Harbor,  Porto  Rico;  also  West  Indian  region,  Florida  Keys,  etc. 

Family  CYPR^ID^. 

Oenns  OTPRJEA  LixmaBiii,  1758. 

Shell  ovoid,  inflated,  enrolled,  covered  with  brilliant  enamel;  spire  concealed  by  the  last  whorl, 
or  very  short  and  covered  with  enamel;  aperture  elongated,  narrow,  furnished  with  a  short  canal  at 
each  end;  lip  inflected  and,  with  the  columellar  border,  dentate. 

Oypraea  exanthema  Linna'u.s. 

Cyprxa  exanthema  Linnaeus,  Syst.  Nat.,  ed.  xii,p.  1172, 1767. 
Cuprxa  cjranihema  Reeve,  Ck)nch.  Icon.,  in,  pi.  v,  fig.  16, 1848. 

Shell  rather  elongated,  subcylindrical;  ai)erture  slightly  curved,  a  little  wider  below;  inner  and 
outer  lips  well  raised  above  the  spire,  and  sejmrated  above  by  a  rounded  canal;  below,  the  outer  lip 
and  columella  project  each  in  a  flattened  process,  with  a  short,  open  canal  between;  teeth  moderately 
strong,  very  dark  brown.  Ck)lor  pale  chocolate,  varying  to  tawny  on  the  l)ack,  with  numerous  rather 
large,  round,  whitish  spots.     The  meeting  line  of  the  lobes  of  the  mantle  is  whitish  and  straight. 

Length,  100;  diameter,  50  mm. 

A  single  specimen  in  very  bad  condition,  without  locality,  was  obtained  by  the  Fish  Hawk 
expedition. 

A  variable  species,  which  probably  includes  the  Cyprien  cervus  of  Linmeus,  a  larger,  more  inflated 
shell,  with  smaller  spots.     The  latter  is  reported  from  Porto  Rico  by  Gundlach. 

Cypraea  cinerea  Gmelin. 

Cyprsea  cinerea  Gmeliu,  Syst.  Nat.,  p.  3404, 1792. 

Oyprsta  cinerea  Reeve,  Conch.  Icon.,  iii,  pi.  xxii,  fig.  124, 1846. 

Shell  somewhat  obovate,  ventricose,  inner  and  outer  lips  not  greatly  elevated  above;  teeth  short, 
moderate;  back  ashy  brown,  with  two  faint  lighter  bands,  and  often  sprinkled  with  black  dots;  sides 
and  base  purplish  flesh-colored;  interstices  between  the  teeth  purplish. 

Length,  35;  diameter,  20  mm. 

Mayaguez  Harbor;  Aguadilla,  Porto  Rico;  several  badly  worn  shells. 

Oypraea  Bpurca  Linnaeus. 

Cyprxa  8jmrca  Llnnseus,  Syst.  Nat.,  ed.  x,  p.  724, 1758. 
Cyprsea  tpurtXL  Reeve,  Conch.  Icon.,  in,  pi.  xiv,  fig.  68, 1845. 

Shell  obovate,  more  or  less  inflated;  lips  not  greatly  produced  above;  aperture  slightly  curved,  a 
very  little  wider  below;  teeth  rather  strong,  short;  sides  pitted;  back  whitish  or  buff,  clouded  and 
mottled  with  fulvous  yellow,  the  pits  and  sides  often  spotted  with  brown. 

Length,  30;  diameter,  18  mm. 

Aguadilla,  Porto  Rico,  six  worn  shells. 

These  specimens  are  probably  the  variety /awo/a  Lamarck,  but  are  too  much  worn  to  be  identified 
with  certainty. 
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Family  TRIVIID.€. 
Qenni  TSIVIA  Gray,  1888. 

Shell  generally  small,  oval  or  obcvate,  inflated,  enrolled,  transversely  grooved  and  ridged  above 
and  below,  with  a  longitudinal  dohsal  furrow,  scarcely  shining;  aperture  long,  narrow,  scarcely 
canaliculate  above  or  below.     Anatomy  very  distinct  from  that  of  Oijpriea, 

Trivia  pediculus  Linnaeus. 

Oypr«a  pediculus  Linnseus,  Syst  Nat.,  ed.  x,  p.  724, 1758. 
Cirpraa  pediculus  Reeve,  Conch.  Icon.,  iii,  pi.  xxin,  fig.  181, 1846. 

Shell  rather  solid,  obovate,  inflated,  with  a  deep,  straight,  longitudinal,  dorsal  furrow,  from  which 
strong,  subradial  ridges  run  over  the  shell  and  extend  into  the  aperture;  these  are  subnodulous  at 
the  dorsal  furrow;  inner  and  outer  lips  thickened  somewhat  around  the  base;  the  space  between  the 
ridges  above  and  below  is  faintly  w^rinkled  and  nodulous.  Color  purplish  brown,  with  a  dark  spot  at 
each  end  of  the  dorsal  furrow  and  another  on  each  side  of  it  at  the  middle;  these  spots  vary  much  in 
shape;  the  base  is  smoky  tinted. 

Length,  15;  diameter,  11  mm. 

Aguadilla,  Porto  Rico,  several  fine  shells;  West  Indies;  Florida. 

Trivia  quadripunctata  Gray. 

Trivia  quadripuncUUa  Gray,  Zool.  Journ.,  in,  p.  368, 1827. 

Cyprira  tjuadripunctntn  Reeve,  Conch.  Icon.,  in,  pi.  xxv,  fig.  146, 1846. 

Shell  small,  obovate,  slightly  elongated;  dorsal  groove  well  marked;  transverse  ridges  fine, 
slightly  nodulous  near  the  groove,  with  numerous  intemieiiiate  ones  which  only  reach  part  way  up 
the  back;  outer  lip  thickene^l.  Color  purplish  pink,  often  tinte<i  darker  on  the  extremities;  on  each 
side  of  the  dorsal  groove  there  are  two  darker  spots,  and  these  four  spots  form  a  zigzag  row. 

Length,  8;  diameter,  5  mm. 

Aguadilla,  Porto  Rico,  one  shell. 

Trivia  quadripunctata  var.  rotunda  Kiener. 
Cyprtea  rotunda  Kiener,  Coq.  Viv.,  p.  141,  pi.  Liii,  fig.  2. 

More  globose  than  the  type.     Mayaguez,  Porto  Rico,  two  shells. 

Qenas  EBATO  BIbio,  18S6. 

Shell  small,  subpyriform  or  suboval,  polished;  spire  always  visible,  conical;  last  whorl  large; 
aperture  nearly  straight,  narrow,  nearly  as  long  as  the  shell;  outer  lip  thick,  thicker  in  the  middle, 
toothetl  within;  columellar  area  sometimes  toothed  or  plicate;  base  notched. 

Erato  maugericB  Gray. 

Erato  maugcrise  Gray,  in  Sowerby,  Conch.  lUustr.,  p.  17,  pi.  vii,  fig.  47, 1832. 
Ernto  maugeria  Try  on,  Man.,  v,  p.  9,  pi.  iv,  figs.  42, 43, 1883. 

Shell  small,  pyriform,  with  a  moderate  spire  and  flattened  whorls;  aj^erture  narrow,  long,  nearly 
straight,  and  not  spread  below;  the  lip  much  thickened,  slightly  ascending  the  spire  and  heaviest  iri 
the  middle,  faintly  toothed  within;  columellar  area  smooth,  feebly  plicate  at  base;  canal  somewhat 
drawn  out,  truncate.     Color  gray  or  livid,  often  tinted  green,  the  lip  whitish. 

Length,  5;  diameter,  3.5  mm. 

Mayaguez,  Porto  Rico,  two  worn  shells;  West  Indies;  Florida. 

Family  STROMBIDiE. 

Subfamily  STROMBIN^. 

Qenai  8TR0MBU8  LinnaBiu,  1758. 

Shell  ovoid,  smooth,  tuberculous  or  spinous,  imperforate,  solid,  covered  with  an  epidermis;  spire 
with  numerous  whorls,  elevated;  aperture  long,  with  a  not^h  at  the  base  and  one  on  the  outer  lip 
above  the  base,  somewhat  canaliculate  above;  lip  thickened,  dilated;  columellar  border  simple, 
enameled;  op>erculum  unguiculate,  its  edge  roughened  or  toothed. 
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Strombus  gifiras  Linnaeus. 

Strombu$  gigoM  Unneufi,  Syst.  Nat.,  ed.  x,  p.  745, 1758. 
Slrombni  gigw  R«eve,  Conch.  Icon.,  vi,  pi.  ii,  flg.  2, 1850. 

Shell  with  about  twelve  whorln,  which  are  concave  on  the  spire,  being  furnished  with  a  ridge 
near  the  base  that  on  the  later  oneH  becomes  nodulous,  the  nodules  of  the  last  two  whorls  strong  and 
spiked;  the  surface  has  faint,  revolving  sculpture,  which  sometimes  develops  into  low,  indistinct  ridges 
on  body  whorl;  outer  lip  greatly  expandtni,  rising  above  into  a  rounded  or  somewhat  pointed  wing  as 
high  as  or  higher  than  the  spire;  lip  notc;h  large,  near  base;  basal  notch  wide.  The  shell  is  covere<i 
with  a  horn-colored  epidermis  which  often  j>eel8  and  falls  off;  the  shell  is  buff-colored  to  tawny;  outer 
lip  pale  pink,  becoming  deep  pink  within  the  aperture;  columella  and  parietal  wall  rich  pink. 

Length,  25;  diameter,  20  cm. 

Arroyo;  San  Antonio  Bridge,  San  Juan;  Ponce  Reefs,  Porto  Rico;  Ensenada  Honda,  Culebra, 
many  young. 

A  magnificent  shell.  The  animal  is  used  extensively  for  food  throughout  the  West  Indian  region, 
and  the  shells  are  manufactured  into  cameos  and  sometimes  produce  valuable  pearls. 

Strombus  pugrilia  Linnaeus. 

Strtmbu»  pugOiB  Liimeus,  Syst.  Nat.,  ed.  z,  p.  744, 1756. 
Strombu*  jmgiUt  Reeve,  Conch.  Icon.,  vi,  pi.  z vi.  figs.  39-41, 1851, 

Shell  with  about  eleven  whorls,  which  are  sculptured  with  revolving  threads  on  the  spire  and 
the  base  of  the  body  whorl;  earlier  whorls  with  fine,  longitudinal  ribs,  which  generally  develop 
into  nodules  later,  and  into  spines  on  the  last  two  whorls;  outer  lip  slightly  thi<^kened,  winged  and 
projecting  for¥rard  above,  widely  spread,  with  an  oj>en  canal  next  to  the  spire,  notched  below 
somewhat  above  the  base,  the  base  also  notched,  the  shell  being  very  thin  at  this  t)art;  columellar 
callus  covering  the  base  of  the  shell.  The  shell  is  covere<l  with  a  rather  thick  epidermis,  under  which 
it  ifl  brownish,  reddish,  orange,  or  straw  colored,  the  aperture  and  base  l)eing  brilliantly  colore<i. 

Length,  80;  diameter,  55  mm. 

Mayaguei;  Playa  de  Ponce;  Boqueron  Bay,  Porto  Rico. 

An  abundant  and  variable  species,  which  is  sometimes  destitute  of  spines,  and  this  form  Gmelin 
called  i&  tdatnu.  In  most  of  the  West  Indian  forms  the  spines  stand  at  right  angles  to  the  axis  of 
the  shell.  In  a  majority  of  the  Floridian  specimens  they  are  less  developed  and  point  upward. 
Occasionally  the  shell  is  straw  colored  or  nearly  white  within;  in  some  of  the  Floridian  shells  the 
interior  is  blue  purple,  and  without  it  is  sometimes  varie^ted  with  zigzag  lines. 

Specimens  tend,  in  the  We^t  Indies,  toward  a  smaller  size,  more  prominent  spines,  and  a  pale 
salmon-pink  tint,  the  more  southern  and  eastern  the  liH^ality  from  which  they  come. 

Strombua  costatus  Gmelin. 

S^nmOmt  cottahu  Gmelin,  Syst.  Nat.,  p.  3520, 1792. 

i^nmtbu*  accipttrinu*  Re«vo,  CSonch.  Icon.,  vi.  pi.  vil,  fig.  12,  1850. 

Shell  sculptureii  with  low,  revolving  ridges,  which  l)eoome  mere  threads  on  the  spire;  whorls  of 
the  spire  nearly  flat,  with  occasional,  irregular  tuben^le^;  on  the  back  of  the  shell  at  the  shoulder 
there  are  several  strong  tubercles  or  knolis,  and  below  the^e  on  the  body  whorl  the  surface  is  pinched 
up  into  wavy  foUis;  lip  very  thick,  smooth;  tlie  subbasal  not**h  wide  and  shallow;  basal  notch  shallow. 
Color  white,  st^metimee  marbled  indistinctly  with  brown. 

Length,  160;  diameter,  110  mm, 

Culebra  Island,  one  atiult;  Mayaguex,  one  young;  Agua^lilla,  Porto  Rico  (Gundlach);  West  Indies. 

Strombus  bituberculatus  Lamarck. 

<9mmlmjibihibrrc9t:aius  Liun*rek,  .\n.mns  \>n„  vii.  p. '202,  1S22, 
i>9nmthu4t  NiubrrcniatH*  Reeve, t>)nch.  Ictwi.,  vi,  pK  xiii,  fiifs.  *)  n,5, 1S51. 

Aguftdilla;  QuebFtdillas;  San  Juan,  Porto  Rici>  (Gundlacli). 

Strombus  ^aUus  Linmeus. 

$9rombms  ffaa**  Linnmis,  SysU  Nat,,  ed..  x,  p,  74JI.  1758. 
Stromim*  ffoUut  Reev*,  Conch.  Icon.,  vi,  pL  ix,  fig.  is,  18f«, 

Aguadilla,  Porto  Rico  (GundUcli), 
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Family  TRIFORIDiE. 

Oennt  TSIF0BI8  Dethayes  (em.),  1S24. 

Shell  small,  turriculated,  sharp-pointed,  many-whorled,  generally  sinistral;  aperture  small, 
tenninated  by  a  short  canal,  and  usually  with  a  small  canal  at  or  near  the  posterior  angle  of  the 
aperture;  operculum  i^aucispiral,  nucleus  subcentral. 

Subgenus  Triporis  s.  s. 

Triforis  turristhomee  Dillwyn. 

Tlirbo  turristhonue  Chemn.,  Conch.  Cab.,  xi,  p.  SIO,  pi.  ccxni,  flgs.  8022  o-d,  1795:  Dillwsm,  Descr.  Cat  Rec.8h.,p.878,lS17. 
CMtkiutn  {Triphora)  mirabUe  C.  B.  Adams,  Contr.to  Conch.,p.ll8, 1850:  Tryon,  Man.,  ix,  p.  188.  pl.xxxix,  flg.68, 1887. 

Shell  reversed,  with  about  sixteen  whorls  which  increase  slowly;  the  suture  is  not  impressed 
and  the  whorls  are  sculptured  by  two  revolving  rows  of  strong  nodules,  the  upper  row  white,  the 
lower  chocolate-colored;  the  two  rows  of  nodules  cover  the  entire  surface  of  the  whorls  and  are 
separated  from  each  other  and  at  the  suture  by  a  groove;  last  whorl  smaller  than  the  penultimate 
one;  aperture  suborbicular,  very  small,  with  two  small  canals  which  are  deflected  nearly  at  right 
angles  to  the  axis  of  the  shell  and  are  open  only  at  the  extremity. 

length,  6;  diameter,  1.5  mm. 

Mayaguez,  Porto  Rico,  one  shell  with  the  aperture  broken. 

Beotion  MABTOHIA  Hiadt. 
Triforis  melanura  C.  B.  Adams.     Plate  58,  fig.  7. 
Crrithifim  melanura  C.  B.  Adams,  Contr.  to  Conch.,  p.  117, 1860. 

Shell  reversed,  slender,  conic,  the  sides  regularly  sloping  to  the  apex;  whorls  about  fourteen, 
sculptured  by  three  revolving  rows  of  nodules,  which  are  arranged  in  slightly  oblique  rows  longi- 
tudinally, the  sutural  furrow  the  deepest;  the  middle  row  of  nodules  is  a  little  smaller  than  the  others; 
aperture  small,  last  whorl  terminating  abruptly;  canal  short,  turning  slightly  to  the  right.  Ck>lor  snow 
white  except  the  apex,  which  is  dark  brown. 

Length,  5;  diameter,  1.25  mm. 

Mayaguez,  Porto  Rico,  one  young  shell. 

Triforis  intermedia  C  B.  Adams. 
OrttWuTO  ( Triphora)  intermedium  C.  B.  Adams.  Contr.  Conch.,  p.  119, 1850. 
Qrithium  turriMhomse  d'Orblgny.  Moll.Cubana,  ii,  p.  156.  pi.  xxni.  flgs.  10.  12, 1846;  not  of  Dillwyn,  1817. 

Shell  with  about  sixteen  whorls,  the  lower  part  nearly  cylindrical,  the  upper  somewhat  concavely 
sloping  to  the  sharp-pointed  nucleus,  with  two  revolving  rows  of  nodules;  on  the  lower  whorls  the 
space  between  the  rows  is  widened  and  has  an  intermediate  revolving  thread;  suture  deep;  tube  at 
the  base  nearly  opposite  the  aperture,  pointing  obliquely  downward.  The  upper  row  of  nodules 
is  reddish  brown,  the  lower  is  white. 

Length,  6;  diameter,  2  mm. 

Mayaguez,  Porto  Rico,  one  young  sheii. 

Beotion  8T0HAK  Hiadt. 

Triforis  samanae  Dali.     Plate  54,  fig.  18. 
Triforis  {Sychar)  tamana  DrII.  Blake  Report,  ii,  p.  248, 1889. 

Shell  reversed,  white,  with  twelve  to  fourteen  whorls,  cylindrical,  but  with  the  apex  more  rap- 
idly tapered;  sculpture  consisting  of  three  coarse,  cloeenset  spiral  rows  of  tubercles,  also  arranged  in 
longitudinal  rows,  covering  the  whole  whorl;  base  having  three  rows  of  tubercular  conls;  canal  short; 
aperture  short,  squarish. 

Length,  10;  diameter,  2.8  mm. 

Mayaguez,  one  badly  worn  shell;  Samana  Bay,  Santo  Domingo. 

Family  CERITHIOPSID^. 
Oenni  8SILA  A.  Adamt,  1S61. 
Shell  small,  with  elevated,  sharp,  many-whorled  spire,  sculptured  with  strong  revolving  ridges; 
columella  twisted,  with  a  short,  truncated  canal  below;  outer  lip  not  thickened. 
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Seila  terebralis  C.  B.  Adams. 
Ceriihium  terebraU  C.  B  Adams,  Bost.  Joqrn.  Nat,  Hist.,  iii,  p. 820,  pi.  in,  flg.  7, 1840. 

Shell  elongateti,  sharp-pointed,  and  regularly  increasing,  with  ahout  fourteen  whorls,  having  four 
regular  revolving  ridges  on  the  last  whorl  and  three  on  the  others;  ridges  even  in  size,  the  space 
between  them  sculptured  with  delicate,  longitudinal  costie;  aperture  subquadrate;  outer  lip  showing 
the  ridges  and  furrows  within;  columella  twiste<i;  canal  decidedly  truncated;  base  of  shell  concave. 
Color  brownish,  lighter  on  the  apex. 

Length,  8;  diameter,  2  mm. 

Ensenada  Honda,  Gulebra,  two  shells. 

Oenns  CEBITHI0FSI8  Forbes  ft  Hanley,  1849. 
Shell  imperforate,  more  or  less  cylindrical,  straight,  tuberculous,  without  varices;  whorls  numer- 
ous; aperture  small;  canal  short,  truncated,  almost  straight;  open*ulum  suboval,  paucispiral,  concave, 

nucleus  sublateral.  

Beotion  0SRITHI0P8I8  a.  a. 

CerithiopBis  crystallina  Dall. 

Ceriihiopsis  f  crystaUina  Dall,  Bull.  Muft.  Comp.  Zool.,  ix,  1881,  p.  89;  Blake  Report,  ii,  p.  254,  pi.  xx,  fig.  3,  1889. 

Shell  elongated,  with  twenty  or  more  whorls,  the  tip  of  the  nucleus  being  lost;  there  are  three 
revolving  rows  of  strong  tubercles,  that  just  below  the  suture  being  smaller  than  the  other  two;  the  two 
principal  rows  somewhat  widely  separated  and  having  sometimes  an  intermediate,  nodulous  thread; 
columella  slightly  twisted;  canal  scarcely  truncate  below;  base  with  fine,  revolving  line.     Color  white. 

Length,  16;  diameter,  2.25  mm. 

Aguadilla,  Porto  Rico,  one  imperfect  shell. 

Cerithiopsis  pulchella  Jeffreys. 
Qriihiopsis ptUchella  JeftreyB,  Ann.  and  Mag.  Nat.  Hist.,  ii,  1858,  p.  129,  pi.  v,  fig.8  o-c. 

Shell  with  the  three  nuclear  whorls  smooth  and  shining;  the  subsequent  whorls  have  three 
revolving  rows  of  nodules,  of  which  the  central  row  is  moat  prominent;  the  last  whorl  has  four  rows  of 
nodules,  of  which  the  two  middle  rows  are  stronger;  suture  [deep;  aperture  small,  subquadrate;  canal 
deeply  truncate,  short;  base  below  the  last  row  of  nodules  smooth,  conCave.    Color,  pale  brownish. 

Length,  3;  diameter,  0.75  mm. 

Mayaguez,  Porto  Rico,  one  shell. 

Cerithiopsis  pupa,  n.  sp.     Plate  53,  fig.  16. 

Shell  minute  pupiform,  vitreous,  white,  with  a  yellow-brown  row  of  large  nodules  just  behind 
the  suture;  nepionic  whorls  missing;  subsequent  whorls  six,  with  a  row  of  small  nodules  in  front  of  the 
suture,  in  front  of  which  is  a  row  of  large  ones,  both  white,  then  the  single  brown  row  forming  the 
periphery;  the  base  has  three  strong  spirals,  the  posterior  one  somewhat  nodulous;  aperture  contracted; 
pillar  twisted;  canal  very  short,  deep;  near  the  apex  there  are  only  two  rows  of  nodules  between  the 
sutures,  and  the  brown  color  of  the  anterior  one  is  feebler. 

Length,  2.5;  diameter,  1  mm. 

Mayaguez  Harbor,  at  station  6062,  Porto  Rico,  one  specimen. 

This  very  pretty  little  shell  has  much  the  same  coloration  as  Tri/orijt  lurrislhomse. 

Section  EUHETA  Moroh. 

Cerithiopsis  subulata  Montagu. 
Murex  sttbukUus  Montagu,  Test.  Brit.,  Suppl.,  p.  115,  pi.  xxx,  fig.  6.  1808. 

Shell  with  about  sixteen  whorls,  with  a  well-marked  suture,  l)elow  which  is  a  revolving  row  of 
strong  tubercles;  on  the  earlier  whorls  this  row  of  tubercles  is  connected  by  low,  longitudinal  ribs 
with  a  larger  row  of  nodules  at  the  base  of  the  whorls;  on  the  lower  whorls  the  longitudinal  ribs 
become  faint,  and  there  is  a  revolving,  nodulous  thread  between  the  two  rows  of  nodules;  the  last 
whorl  has  four  revolving  rows  of  nodules,  and  its  base  is  concave,  with  curved  radiating  growth  lines; 
columella  twisted;  canal  rather  long;  aperture  subquadrate.  The  upper  whorls  are  purplish;  the  rest 
of  the  shell  is  brownish  horn-colored,  the  upper  row  of  nodules  being  darker. 

Length,  12;  diameter,  3  mm. 

One  specimen  was  dredged  off  Boca  Prieta,  Porto  Rico. 
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Family  CERITHIIDiE. 
Qeniu  OERXTHIUM  Brugni^re,  1789. 

Shell  imperforate,  turriculated,  many-whorled,  straight;  aperture  semioval,  prolonged  into  a 
short,  posterior  oanal  above;  canal  at  the  base  short,  oblique,  well  marked;  lip  more  or  less  thickened; 
columella  concave;  operculum  horny,  oval,  paucispiral,  nucleus  submarginal. 

Cerithium  algricola  C.  B.  Adams. 

Oeritkium  alfficola  C.  B.  Adams,  Proc.  Boat.  Soc.  Nat.  Hist.,  ii,  p.  5, 1848. 
CerUMum  algicola  Tryon,  Man.,  ix,  p.  129,  pi.  xxii,  flgs.  81,  82,  1887. 

Whorls  angular  at  the  middle,  sculptured  with  longitudinal  ribs,  which  are  developed  into  a 
more  or  less  sharp  knob  where  they  cross  the  angle;  surface  covered  with  fine,  revolving,  raised 
threads;  aperture  rounded;  columella  concave.     Color  whitish,  variegated  with  fulvous. 

length,  20;  diameter,  9  mm. 

Puerto  Real,  Porto  Rico,  two  young  shells;  iSt.  Thomas,  two  young  specimens. 

Cerithium  uncinatum  Gmelin. 

Murex  uncinatum  Gmelin,  Syst.  Nat,  p.  3642, 1792. 

Ceriihium  uncinatum  Tryon,  Man.,  ix,  p.  127,  pi.  xxii,  figs.  60,  61,  1887. 

Shell  with  revolving,  thread-like  sculpture,  the  middle  of  the  whorls  angular,  with  more  or  less 
perfectly  developed  longitudinal  ribs,  which  generally  develop  into  sharp  knobs  where  they  cross  the 
angle  of  the  whorls;  the  sculpture  of  the  lower  whorls  sometimes  consists  of  revolving  rows  of  small 
nodules  with  intermediate  threads;  there  is  a  varix  on  the  body  whorl  opposite  to  the  aperture,  and 
scattered  varices  on  the  whorls;  upper  canal  narrow;  columella  excavated;  basal  canal  short,  recurve<l. 
Color  white,  variegated  with  brown  or  blat^k,  sometimes  entirely  white. 

Length,  22;  diameter,  10  mm. 

Fajardo;  Playa  de  Ponce;  Puerto  Real;  Guanica;  Arroyo;  Botjueron  Bay;  Cabo  Rojo  light, 
Porto  Rico;  Caballo  Blanco  Reef,  Vieques;  Ensenada  Honda,  Culebra. 

A  very  abundant  and  variable  species,  which  sometimes  approaches  the  preceding  one,  but  is 
generally  more  finely  sculptured. 

Cerithium  atratnixn  Born. 

CerUMum  airatum  Bom,  Mus.  Csea.  VInd.,  p.  324,  pi.  XI,  figs.  17,  18,  1780. 

Shell  with  a  strong  nodulous  angle  at  the  middle  of  the  whorls,  with  a  row  of  smaller  nodules 
just  below  suture;  the  two  rows  of  nodules  sometimes  united,  forming  short  ribs;  surface  everywhere 
covered  with  strong,  revolving,  thread-like  sculpture;  upper  canal  small;  basal  canal  short,  reflexetl. 
Color  blackish,  with  broken,  revolving  white  lines;  aperture  blue,  ?)ecoming  blackish  farther  in. 

Length,  25;  diameter,  10  mm. 

Puerto  Real;  Mayaguez;  Arroyo;  Boqueron  Bay;  San  Juan;  Fajardo;  (iuanica;  Ponce,  Porto  Rico; 
Ensenada  Honda,  Culebra. 

Cerithium  litteratum  Born. 
Ceriihium  litteratum  Bora,  Mas.  Caes.  Vind.,  p.  323,  pi.  xi,  figs.  14,  16,  1780. 

Shell  sculptured  with  numerous  rather  fine  nodulous  revolving  ridges;  there  is  a  shoulder  just 
below  the  suture,  on  which  the  nodules  are  often  quite  strong;  there  is  another  nodulous  shoulder 
just  above  the  base  of  the  body  whorl;  on  the  boily  whorl  nearly  opposite  the  lip  there  is  a  wide,  low 
varix;  outer  lip  thickened,  ascending  the  penultimate  whorl;  aperture  rather  large;  lower  canal  short 
Color  white,  finely  tessellated  with  blat*k,  the  color  pattern  showing  through  within  the  aperture. 

Length,  20;  diameter,  11  mm. 

San  Juan;  Guanica;  Mayaguez;  Fajardo,  Porto  Rico;  Vieques;  Culebra. 

Cerithium  litteratum  var.  semiferrug^iiieum  Lamarck. 

Cerithium  semiferruffitieum  T^marck,  An.  sans  Vert.,  vii,  p.  74,  1822. 
Cerithium  scmiferrugineum  Sowerby,  Ck)nch.  Icon.,  xv,  pi.  vi,  fig.  38,  1866. 

In  this  variety  the  ground  is  white,  sometimes  more  or  less  tessellateil  with  brown,  and  variegated 
with  yellowish  brown. 

Vieques;  Culebra;  one  shell  from  each  locality. 
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Oerithium  variabile  0.  B.  Adams. 

OeriUUnm  variabUe  C.  B.  Adams,  Proc.  Bo«t.  Sop.  Nat.  Hist.,  ii,  p.  5, 1848. 
OrtZAittmvoruiWteSowerby, Conch.  Ioon.,xv,  pi.  xiii,  tig.  91,1866. 

Shell  small,  solid,  with  scarcely  rounded  whorls,  which  are  sculptured  by  three  revolving  rows 
of  tubercles,  with  about  seven  or  eight  rows  on  the  last  whorl;  opposite  the  outer  lip  there  is  a  varix, 
and  there  are  varices  scattered  over  the  whorls;  outer  lip  thick,  varicose;  aperture  small.  Color 
brownish  or  blackish,  often  variegated  with  white. 

Length,  12;  diameter,  5  mm. 

Mayaguez;  Boqueron  Bay;  Puerto  Real;  San  Juan;  Ponce;  Arroyo,  Porto  Rico;  Ensenada Honda, 
Culebra;  Florida;  West  Indies. 

Oerithium  minimum  Gmelin. 

Murex  minimus  Omelin,  Syst.  Nat.,  p.  3564,  1792. 

Pntamidet  minimun  Tryon,  Man.,  ix,  p.  167,  pi.  xxxrv,  flgs.  9-11, 1887. 

Shell  only  moderately  solid,  with  low,  longitudinal  ribs  and  faint  revolving  ridges,  which  cut 
the  longitudinal  ribs  more  or  less  into  nodules.  In  addition  to  the  revolving  ridges  there  are  fine 
revolving  threads  in  their  interstices.  The  aperture  is  rather  large;  the  basal  canal  is  turned  sharply 
to  the  left.     Color  varying  from  jet  black  to  ashy,  variously  banded. 

Length,  15;  diameter,  6  mm. 

Puerto  Real;  Ponce;  San  Juan;  Mayaguez,  Porto  Rico;  Ensenada  Honda,  Culebra;  West  Indian 
region  generally;  Florida. 

This  species  is  quite  close  in  appearance  to  C.  twriabiU.  It  is  generally  less  solid  and  more 
glossy  than  that  species  and  has  more  distinct  longitudinal  ribs.  Its  aperture  is  generally  larger  and  the 
basal  canal  more  distinctly  turned  to  the  left.     Still,  there  are  specimens  that  are  difficult  to  name. 

Oenns  PTBAZU8  Montfort,  1810. 

Shell  elongated;  whorls  angular;  aperture  subquadrangular,  prolonged  below;  canal  almost 
straight;  lip  dilated. 

PTrazus  degreneratus  Dall. 

Oerithium  {Pyrazus)  aeptemstriatum  var.  degeneratum  Dall,  Bull.  Mus.  Comp.  Zool.,ix,  p.  115,  flg.  11,1894. 

Shell  thin,  brightly  colored,  finely  spirally  striate,  scarcely  sculptured  longitudinally,  with  about 
six  or  seven  whorls,  which  are  slightly  shouldered  above;  aperture  subrhombic;  outer  lip  thin, 
dilated;  canal  open. 

Length,  12;  diameter,  4  mm. 

San  Juan  Harlwr,  Porto  Rico,  one  shell. 

Oenus  BiTTiuM  (Leach)  Gray,  1847. 

Shell  small,  elongated,  with  many  granulous  whorls,  which  have  irregular  varices;  basal  canai 
short,  not  curved;  outer  lip  with  a  varix  behind;  columella  simple;  operculum  subcircular,  pauci- 
spiral;  nucleus  central. 

Subgenus  DiAsrroMA  Deshayes. 

Bittium  varium  Pfeiffer. 

Oerithium  varium  Pfeiffer,  Arch.  fGr  Nature.,  1840,  p.  256. 
BiUiumvariumTryoJA,  Man.,  ix,  p.  152,  pi.  xxix,  flg.  86,  1887. 

Shell  with  seven  or  eight  more  or  less  rounded  whorls,  with  a  distinctly  markeil  suture; 
sculpture  consisting  of  delicate,  longitudinal,  slightly  curved  ribs,  which  are  cut  into  nodules  by 
revolving  grooves;  there  are  about  three  of  these  grooves  on  each  whorl;  on  the  body  whorl  there 
are  additional  grooves  extending  over  the  base,  which  is  scarcely  nodulous;  outer  lip  somewhat 
patulous;  aperture  oval;  canal  not  produced,  feeble;  at  some  distance  back  of  the  lip  there  is  a 
nearly  smooth  varix.    Color  varying  from  purplish  white  to  purple  brown,  variously  clouded. 

Length,  5;  diameter,  1.8  mm. 

Mayaguez,  Porto  Rico,  one  broken  shell. 
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Beetioa  ILA0HI8TA  DaU.  1901. 

This  small  group  of  fonns,  which  seem  referable  to  BiUium^  was  referred  by  Carpenter  to  the 
Styliferina  of  A.  Adams,  and  the  senior  author  of  this  paper  followed  this  usage  in  several  of  his 
papers  without  investigation,  a  course  which  proves  to  be  incorrect.  It  seems  that  each  fauna  in 
America,  either  recent  or  fossil,  Atlantic  or  Pacific,  in  the  warm-temperate  or  tropic  zone,  from  the 
Oligocene  to  the  present  day,  contains  two  or  more  forms  of  this  sort,  and  the  Bittium  dachistum  of 
the  Paris  Basin  Eocene,  described  by  Cossmann,  would  appear,  from  his  figures,  to  belong  here.  These 
shells  are  characterized  by  their  minute  pupoid  form,  the  axial  sculpture  faint  and  more  or  less 
confined  to  the  apical  portion,  the  aperture  with  hardly  a  trace  of  canal  or  varix.  The  type  may 
be  taken  as  B,  cerithiduAde  Dall  (Trans.  Wagner  Inst.,  in,  p.  276,  pi.  xvi,  fig.  8,  1892).  It  may  l)e 
mentioned  that  this  figure  is  of  an  immature  shell,  in  which  the  basal  angle  is  much  sharper  than  in 
the  adult 

Bittium  cerithidioide  Dall. 

?  Aiaba  eerithidioidea  Dall,  Blake  Report,  n,  p.  268,  1889:  Trans.  Wagner  In«t.,  ni,  p.  276,  pi.  xvi,  fig.  8, 1892. 

Shell  with  nine  or  ten  whorls,  the  first  three  smooth  and  increasing  slightly,  the  next  three 
carinate<l  below  the  middle,  the  lower  whorls  rounded,  those  below  the  fourth  generally  having 
delicate,  curv'ed,  longitudinal  ribs;  the  base  is  sculptured  with  faint  revolving  grooves;  aperture 
somewhat  rounded;  columella  feebly  curved  and  ending  in  a  slight  lip  below,  l)ehind  which  is  a 
small  umbilical  chink;  outer  lip  not  thickened.     Color  brownish. 

Length,  3.5;  diameter,  1.25  mm. 

Mayaguez,  Porto  Rico,  six  worn  and  broken  shells. 

The  shells  have  a  strong  resemblance  to  a  minute  Crnthiden  before  the  lip  has  become  thickened 
and  refiexed. 

Family  MODULI D^. 

Oenat  MOBULUS  Gray,  1840. 

Shell  perforate,  lenticular,  turbinate,  or  trochiform,  porcellanous,  solid,  sculptured;  aperture 
rounded;  columella  arcuate,  ending  at  its  base  in  a  sharp  tooth;  operculum  oval  to  rounded, 
multispiral,  its  nucleus  subcentral. 

Modulus  modulus  Linnaeus. 

Trochiut  modithia  UnnseuK,  SysL  Nat.,  ed.  x,  p.  757, 1758. 

Moduitu  lenticuinris  Tryon,  Man.,  ix,  p.  261,  pi.  XLvni,  figs.  91,  92,  1887. 

Shell  solid,  lenticular,  with  a  low,  rather  sharp-pointed  spire  and  a  decided  peripheral  keel,  the 
last  whorl  decidedly  descending  at  the  aperture;  upper  surface  sculptured  with  low,  revolving  ridges 
and  a  series  of  rather  strong  radiating  ribs;  on  the  base  there  are  from  five  to  eight  strong  revolving 
ridges  separated  by  deep  grooves;  lips  strongly  ridged  within;  basal  tooth  of  the  columella  horizontally 
compressed.     Color  white  with  small  brown  sjwts;  on  the  liase  the  spots  occur  on  the  ribs. 

Height,  10;  diameter,  13  mm. 

Boqueron  Bay,  off  Humacao;  Fajardo;  Guanica;  Ponce;  Arroyo;  Cabo  Rojo  light;  Mayaguez; 
Puerto  Real,  Porto  Rico;  Ensenada  Honda,  Culebra;  Vieques. 

In  the  type  the  whorls  are  nearly  flat  above;  in  the  variety  floridanm  they  are  somewhat 
convex  and  radiately  ribbed. 

Modulus  catenulatus  Philippi. 
Trochua  caientdaius  Philippi,  Chemnitz  Conch.  Cab.  neue  Aiuigabe,  Trochiu,  p.  110,  pi.  xviii,  fig.  4,  IS.M. 

Shell  trochiform,  solid,  with  a  rather  high,  sharp-pointed  spire  and  flat  or  slightly  concave 
whorls,  the  last  not  descending  at  the  aperture,  with  a  very  shar|>  peripheral  keel;  base  inflated,  but 
somewhat  excavated  around  the  small  umbilicus,  sculptured  above  and  below  with  rather  fine, 
revolving  cords,  which  are  made  subnodulous  by  the  crossing  of  the  growth  lines;  basal  tooth  sharp, 
compressed;  below  it  the  basal  edge  of  the  shell  is  excavated.  Color  grayish  or  brownish,  with  white 
dots  on  the  ribs,  the  base  whitish. 

Height,  15;  diameter,  15  mm. 

San  Juan,  Porto  Rico,  three  worn  shells. 

The  species  is  abundant  on  the  west  coast  of  tropical  America  from  Panama  northward. 
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Family  PLANAXIDiC. 

Oenat  PLAHAXIS  Lamarck,  1822. 

Shell  imperforate,  solid,  with  a  thick  epidermis,  spirally  sulcate,  conical;  spire  sharp;  aperture 
oval,  notched  at  the  base;  lip  thick,  ridged  within;  columellar  l>order  with  a  ridge  or  tnbercle  above; 
operculum  oval,  paucispiral,  the  nucleus  nearly  terminal. 

Planaxis  nucleus  Wood. 

Bucctnum  ntidetis  Wood,  Index  Test.,  p.  110,  No.  91,  pi.  xxiii,  flg.  91, 1825. 
Ptanaxia  niu^lais  Sowerby.  Conch.  Icon.,  xx,  pi.  i,  figs.  7  a,  b. 

Shell  solid,  dark,  reddish  brown  throughout,  with  six  rounded  whorls  and  a  sharp  spire, 
sculptured  throughout  with  rather  widely  spaced  grooves,  which  are  well  marked  below  the  suture,  on 
the  base,  and  behind  the  outer  lip,  but  are  faint  elsewhere;  ajjerture  ovate;  lip  thick,  grooved  within; 
basal  notch  deep  and  well  marked. 

Length,  12;  diameter,  7  mm. 

Ensenada  Honda,  Culebra;  many. 

Planaxis  lineatus  Da  Costa. 

Buccinum  Unealum  Da  Costa,  Brit.  Conch.,  p.  130,  1776. 
JKanaxis  lineatus  Sowerby,  Conch.  Icon.,  xx,  pi.  in,  flg.  20. 

Shell  small,  solid,  acuminate,  with  slightly  convex  whorls,  the  sculpture  consisting  of  rather 
widely  spatted  spiral  grooves,  which  are  much  more  distinctly  marked  on  the  upper  spire  and  base 
and  which  are  often  wanting  elsewhere  on  the  shell.  Aperture  oval;  outer  lip  very  thick,  suddenly 
and  briefly  deflected  al)ove;  columella  refiexed  into  a  lip  below;  basal  notch  round.  Color  generally 
whitish  or  yellowish,  with  close,  revolving  brown  bands,  sometimes  uniform  yellowish. 

Length,  7;  diameter,  3.5  mm. 

San  Juan;  Puerto  Real;  Mayaguez;  Ilucares;  Ponce,  Porto  Rico;  Ensenada  Honda,  Culebra. 

A  uniformly  yellow  8i)e<;imen  was  obtaine<l  at  Hucares,  Porto  Rico. 

Family  VERMETID^. 

Oenai  YERMIOULABIA  Lamarck,  1799. 

Shell  free,  regularly  coiled  in  its  earlier  stages,  like  a  Turritella;  subsequently  uncoiled  and 
irregular,  opercjalum  filling  the  aj^erture,  horny,  circular,  concave. 

Vermicularia  spirata  Philippi. 

Vermieulus  spiratu8  Philippi,  Arch.  fOr  Naturg.,  1836,  p.  244. 
Vennetm  spiralun  Tryon,  Man.,  vin,  p.  187,  pi.  LV,  figs.  99,  100.  1886. 

Shell  when  young  closely  coiled  for  the  first  six  or  eight  whorls;  these  whorls  are  smooth  and 
have  a  sharp,  pinched-up  carina  below  the  center;  the  later  whorls  become  uncoiled  and  irregular, 
the  sculpture  consisting  of  threads  and  ridges  whi(!h  are  nearly  parallel  with  the  direction  of  the  shell. 
Color  brownish  or  purplish  brown. 

The  species  sometimes  attains  a  length  of  15  cm.  an<l  a  diameter  at  the  aj)erture  of  12  or  14  mm. 

Mayaguez,  several  yoimg  specimens. 

Qenai  FETALOCOHCHUS  Lea,  1848. 

Shell  solitary  or  a  few  clustered  together,  spirally  and  irregularly  twisted,  affixed,  and  usually 
decussated,  with  two  internal  ridges  running  spirally  along  the  (columella,  which  become  obsolete  near 
the  aperture,  operculum  spiral. 

Petaloconchus  erectus  Dall. 
Vermetus  {Petaloconchtis)  erectus  Dall,  Blake  Report,  ii,  p.  262,  pi.  xxxviii.  fig.  4, 1889. 

Nucleus  small,  polished;  early  part  of  shell  prone,  irregularly  contorted;  longitudinally  ridged 
and  in  fine  specimens  decussated;  latter  part  of  the  tube  rises  vertically  or  nearly  so,  is  smaller  and 
nearly  smooth.     Color  yellowish  or  grayish  white.     There  are  two  internal  lamina  near  the  apex. 

Height  of  erect  part,  alx>ut  25;  diameter  of  aperture,  2  mm. 

Mayaguez  Harbor,  Porto  Rico,  several  specimens. 
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Oenos  BIYOHIA  Gray,  1842. 

Bivonia  decussata  Lamarck. 

SerpiUa  dentssaia  Lamarck,  An.  sans  Vert.,  v,  p.  863, 1818. 

Vermetws  conicus  var.  decttssatus  Tryon,  Man.,  vm, p.  170,  pi.  x ux,  fig.  24, 1886. 

Quebradillas  (Gundlach). 

Family  TURRITELLID^. 

Oenni  TUSBITELLA  Lamarck,  1799. 

Shell  greatly  elongated,  many-whorled  and  evenly  tapering,  sculptured  with  spiral  stride  or  ridges; 
aperture  rounded  or  subquadrate,  entire,  lip  thin,  externally  flexuous;  operculum  horny,  multispiral; 
nucleus  central. 

BMtion  HAXXSTATOK  Montfort. 

Turritella  variegata  Linnseus. 

Turbo  variegatus  Linnaeus,  Syst.  Nat.,  ed.  x, p.  767, 1768. 
Turritella  variegcUa  Reeve,  Conch.  Icon.,  v,  pi.  v,  fig.  19, 1849. 

Shell  with  nearly  flat  whorls,  but  having  the  suture  well  marked  by  a  slight  shoulder  above  and 
below  it;  the  sculpture  consisting  of  fine,  revolving  threads  and  some  seven  or  eight  low  but  rather 
sharp  ridges;  aperture  varying  from  rounded  to  subquadrate.  Color  pale  brownish,  variegated  with 
indistinct  longitudinal  strigations  of  chocolate  or  purplish  brown. 

Length,  70;  diameter,  18  mm. 

Catona;  Fajardo;  Cabo  Rojo  light,  Porto  Rico;  worn  shells. 

Sectioii  TOROTJLA  Gray. 

Turritella  exoleta  Linnaeus. 

Turbo  exolelm  Linnseus,  Syst.  Nat.,  ed.  x,  p.  766, 1768. 
Turritella  exoleta  Reeve,  Conch.  Icon.,  v,  pi.  vi,  flg.  22, 1849. 

Shell  with  sixteen  or  seventeen  whorls,  which  are  rudely  ridged  alx)ve  and  below  and  concave 
in  the  middle;  this  concave  space  is  sometimes  crossed  by  thin  lamellas;  lower  rib  of  the  body  whorl 
double;  aperture  sinuate  in  the  middle  of  the  outer  lip,  subquadrate.  Ck)lor  yellowish  white,  obscurely 
flamed  with  orange  brown. 

Length,  60;  diameter,  15  mm. 

Mayaguez,  Porto  Rico,  two  young,  worn  specimens. 

Family  LITORINID^. 

Qenni  UTOBIHA  F^ussac,  1821. 

Shell  imperforate,  turbinate,  colored;  aperture  rounded,  not  notched  below,  the  outer  lip  not 
thickened;  columella  flattened  or  excavated;  operculum  horny,  paucispiral;  nucleus  more  or  less 
excentric. 

BMtion  XELARAPEE  Mahlfeld,  1888. 

Shell  rather  thin,  conical,  with  pointed  spire;  surface  with  revolving  sculpture,  usually  variegated. 

liitorina  ziczac  Gmelin. 

Trochtis  ziczac  Gmelin,  Syst.  Nat.,  p.  3687, 1792. 

LUiorina  ziczac  Reeve,  Conch.  Icon.,  x,  pi.  xi,  fig. 57, 1857. 

Shell  with  scarcely  rounded  whorls  and  a  well-defined  peripheral  keel  near  the  base  of  the  last 
whorl;  the  whole  surface  is  covered  with  delicate,  rather  widely  spaced  grooves;  aperture  small, 
irregularly  oval;  the  thin  lip  extends  upward  above  the  keel  on  the  body  whorl,  forming  a  canal;  base 
a  little  produced.  Color  whitish,  with  close,  sharply  defined,  longitudinal,  wavy  or  zigzag  stripes  of 
brownish;  sometimes  the  shell  is  faintly  banded;  aperture  dark,  with  a  light  band. 

Length,  15;  diameter,  9  mm. 

Aguadilla;  San  Geronimo;  San  Juan,  Porto  Rico;  Ensenada  Honda,  Culebra, 
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liitorina  zicsac  var.  lineata  Lamarck. 

PhamaneUa  Uneata  Lamarck,  An.  nans  Vert,  vii,  p.  M,  1H22. 
LUtnrina  ziczac  var.  lineata  Tryon  Man.,  ix,  p.  251,  pi.  xlv,  fig.  7. 

Shell  smoother  than  the  type,  the  whorls  more  convex  and  less  sharply  angulate  at  the  base. 
The  color  pattern  is  generally  less  distinct  than  in  the  ziczar. 
Aguadilla;  San  Juan;  Hucares;  Puerto  Real,  Porto  Rico. 

Litorina  tessellata  Philippi. 
UOoHna  tesseOata  Philippi,  Abbild.  und  Bewhr.,  Heft  viii,  p.  226,  pi.  v.  flg.  26,  1847. 

Shell  with  convex  whorls,  which  are  sometimes  slightly  shouldered  above,  and  a  sharp  ai>ex,  the 
suture  plainly  marked;  last  whorl  bluntly  angulated  at  base,  sculptured  throughout  with  delicate, 
evenly  spaced  grooves;  aperture  irregularly  oval,  the  lip  extending  above  angle  of  penultimate  whorl; 
columella  flattened,  ending  in  a  ridge  below,  behind  which  the  parietal  wall  is  excavated.  Color 
bluish  or  greenish  white,  alternating  with  square,  brown  tessellations,  the  tessellations  in  oblique  or 
zigzag  rows;  aperture  brownish  purple,  the  inside  of  outer  lip  showing  the  outside  color  pattern. 

Length,  15;  diameter,  10  mm. 

Ensenada  Honda,  Culebra,  two  specimens. 

This  species  resembles  L.  zirzar  in  many  respecte,  but  is  rather  shorter  in  proportion,  has  more 
rounded  whorls,  which  are  often  slightly  shouldered  above;  the  aperture  is  more  purplish  and  has  no 
white  band  within. 

liitorina  angrulifera  I^amarck. 

PkasianeUa  angulijera  Lamarck,  An.  aans  Vert.,  vii,  p.  54, 1822. 

LUtorina  scaln-a  var.  Uneata  Tryon,  Man.,  ix,  p.  243,  pi.  XLii,  figs.  11-13,  15-17.  1887. 

Shell  thin,  with  rounded  whorls  and  a  sharp-pointed  spire;  the  surface  everywhere  covered  with 
fine,  revolving,  engraved  lines,  which  are  sometimes  so  near  together  that  the  ri<lge8  between  them 
appear  as  close  revolving  threads;  surface  generally  slightly  decussated  by  the  growth  lines;  aperture 
nearly  evenly  oval;  outer  lip  thin;  columella  often  a  little  excavated  below.  The  color  pattern  varies 
greatly;  the  ground  may  be  gray,  yellowish,  reddish,  or  purplish,  and  is  generally  marked  with  darker, 
oblique  strigations,  which  are  often  only  faintly  define*!;  columella  usually  tinted  with  violet 

length,  30;  diameter,  17  mm. 

Ponce,  Porto  Rico;  Ensenada  Honda,  Culebra;  a  small,  slender,  light-colored  variety  was 
obtained  at  San  Juan,  Porto  Rico;  West  Indies;  Florida. 

liitorina  columellariB  d'Orbigny. 

LiUoHita  columeUarU  d'Orbigny,  Voy.  Am6r.  M6r.,  p.  892,  1840;  Moll.  Cubana,  l,  p.  218,  pi.  xiii,  figs.  18-20,  1841. 

Shell  rather  solid,  sharp-pointed,  with  rounded  whorls,  the  last  generally  compressed  or  a 
little  concave  just  below  the  suture,  covered  everywhere  with  fine,  revolving  threads,  and  slightly 
decussated  by  growth  lines;  aperture  suboval;  outer  lip  not  greatly  thickened;  columella  wide, 
nearly  straight,  excavated  below.  Color  yellowish  to  ashy,  the  upper  whorls  marked  with  darker 
color,  in  tessellations,  lines,  or  clouds;  columella  purple. 

Length,  25;  diameter,  16  mm. 

San  Juan,  Porto  Rico;  many  young  shells;  West  Indies;  mainland  of  northern  South  America  to 
Mexico. 

Often  close  to  L.  angtdiferaj  but  a  solider  shell,  with  a  wider,  straighter  columella. 

8«otion  UTORIHA  a.  %, 

Litorina  guttata  Philippi. 
LUtorina  guUala  Philippi,  Abbild.  und  Beschr.,  Il,  p.  197,  pi.  iv,  flg.  7,  1847. 
Quebradillas,  Porto  Rico  (Gundlach). 

Litorina  mespilnm  Muhlfeld. 
HeUx  meapUum  Muhlfeld,  Verb.  Berl.  Gee.  Nat.,  I,  1824,  p.  219,  pi.  viii,  flg.  8. 
San  Juan,  Porto  Rico  (Gundlach). 

Oenat  TECTASTUS  Yalenoiennei,  1888. 

Shell  perforate  or  imperforate,  turbinate,  solid,  subconic,  tuberculous  or  spinoee;  spire  pointed; 
aperture  oval,  entire;  operculum  paucispiral. 
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Tectarius  muricatus  Linnjeus. 

Turbo  muricalut  Linneeus,  Sjrst.  Nat.,  ed.  x,  p.  761, 1768. 
LittorinamuriccUa  Reeve,  Conch.  Icon.,  x,  pi.  ii,  fig.  11, 1867. 

Shell  perforate,  with  about  eight  somewhat  roundeii  whorls,  which  are  slightly  shouldered  above, 
the  sculpture  consisting  of  about  four  revolving  rows  of  somewhat  sharp  nodules,  with  from  five  to 
eight  rows  of  flatter  nodules  on  the  base,  which  fade  out  into  mere  ribs  at  the  umbilicus;  aperture 
ovate;  outer  lip  thickened,  scarcely  produced  at  the  base;  the  umbilicus  continuing  down  the 
columella  as  a  groove.     Color  ashy,  the  interior  of  the  aperture  brown. 

Length,  20;  diameter,  15  mm. 

Cabo  Rojo  light;  San  Geronimo;  San  Juan;  Arroyo;  Puerto  Real;  Aguadilla,  Porto  Rico;  Caballo 
Blanco,  Vieques;  Ensenada  Honda,  Culebra;  West  Indian  region;  Florida  Keys. 

Tectarius  trochiforxniB  Dillwyn. 

Turbo  irochiSormit  Dillwyn,  Cat.  Rec.  Sh..  n,  p.  826, 1817. 

Tectarius  nodulosus  Tryon  (part),  Man.,  ix,  p.  268,  pi.  xlviii,  fig.  Tl,  1887. 

Shell  imperforate  solid,  with  about  eight  whorls,  which  are  sculptured  with  revolving  rows  of 
strong,  sharp  nodules.  There  are  two  rather  pronounced  rows  of  nodules  on  the  upper  whorls,  one 
just  below  the  suture,  another  lower  down  forming  a  shoulder.  On  the  last  whorl  there  are  three  of 
these  more  conspicuous  rows,  the  two  lower  ones  forming  a  biangulation  on  the  periphery.  Besides 
these  there  are  revolving  threads  and  rows  of  small  nodules  covering  the  entire  shell;  aperture  suboval, 
outer  lip  rather  thin;  columella  wide,  excavated,  base  produced;  operculum  paucispiral.  The  shell  is 
generally  dark  lead-color,  the  nodules  lighter;  aperture  dark  brown  with  a  white  stripe  below. 

Length  18;  diameter,  13  mm. 

San  Geronimo;  Aguadilla;  Puerto  Real,  Porto  Rico. 

This  mollusk  is  quite  common  on  the  lower  Keys  of  Florida,  and  is  often  confounded  with 
Echinella  nodulosa  Pfeiffer,  which  it  somewhat  resembles.  The  former  has  a  paucispiral  operculum, 
while  that  of  the  latter  is  multispiral. 

Family  LITIOPID^. 

Qenai  ALABA  A.  Adami,  186S. 

Shell  elongated,  pointed,  with  numerous  rounded  whorls  which  may  be  smooth  or  spirally  lineate, 
with  irregularly  distributed  varices;  aperture  oval;  lip  scarcely  thickened,  smooth  within;  columella 
subtruncate  at  the  base. 

Alaba  tervaricosa  C.  B.  Adams.     Plate  58,  fig.  8. 

Alaba  tervaricosa  Morch,  Malak.  Blatt.  xxiii,  p.  67,  1876. 

Rissoa  tervaricosa  C.  B.  Adams,  Proc.  Best.  8oc.  Nat,  Hist.,  ii,  p.  6,  1846. 

Shell  with  about  thirteen  rounded  whorls  which  gradually  increase,  the  first  five  or  six  dark 
colored  and  smooth,  the  remainder  whitish  or  ashy,  often  marked  with  brownish,  and  sculptured  with 
very  delicate  revolving  threads,  which  are  reticulated  by  the  growth  lines;  there  are  a  number  of 
rounded  varices  on  the  whorls;  aperture  oval;  columella  slightly  truncate  below. 

Length,  6;  diameter,  2.5  mm. 

San  Juan  Harbor,  Porto  Rico;  one  shell;  widely  distributed. 

A,  melantira  Adams  appears  to  be  only  a  more  slender  variety  of  the  same  species. 

Family  SOLARIIDiE. 
Oenas  SOLABIVM  Lamarck,  1799. 

Shell  widely  umbilicated,  conic,  depressed,  angular  at  the  periphery,  solid;  nucleus  sinistral, 
oblique,  whorls  sculptured;  aperture  subquadrangular;  umbilicus  funicular  bordered  by  a  crenulate<i 
carina;  columella  vertical;  operculum  homy,  spiral,  concave,  or  flat  externally,  with  a  tubercle  on  its 
internal  face. 

Solarium  nobile  Hanley. 
Sniarinm  nobile  Hanley,  Thes.  Conch.,  iii,  p.  280,  fig.  36,  1866. 

Umbilicus  rather  narrow,  deep,  the  crenulations  surrounding  it  very  strong;  the  suture  well 
marked;  there  are  four  strong  rows  of  elongated  tubercles  on  the  whorls,  and  on  the  upper  whorls 
here  are  two  fainter  rows  in  the  sutures;  periphery  narrow,  rounded;  base  with  five  or  six  revolving 
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rows  of  tu>)ercle8.    Purplish  flesh  color,  with  scattered  brown  markings  on  tlie  rows  of  nodules;  periphery 
whitish,  occasionally  spotted  above. 

Diameter,  40;  height,  20  mm. 

San  Juan  Harbor;  Mayaguez,  Porto  Rico;  Texas. 

Solarium  bisulcatum  d'Orbigny. 
SotarinmbimUcalum  d'OrblRny,  Moll.  Cubana,  ii,  p.  66,  pi.  xix,  figs.  17-20,  1845. 

Shell  small,  depressed,  with  a  wide  umbilicus;  spire  scarcely  elevated,  with  flat  whorls;  these 
are  sculptured  with  revolving  grooves  which  are  cut  by  radiating  furrows  into  granules,  the  rows  jiLst 
above  and  l)elow  the  suture  l)eing  strongest;  on  the  periphery  there  are  two  nearly  equal  rows  of 
nodules;  the  sculpture  of  the  base  is  much  like  that  above;  crenations  around  the  umbilicus  moderate; 
aperture  nearly  round.     Color  dirty  white. 

Diameter,  10;  height,  2  mm. 

Mayaguez,  Porto  Rico;  several  worn  shells. 

Beetiira  rn  i  iifPPIA  Moroh. 
Solarium  krebsii  M5rch. 

Solarium  Krebsii  Morch,  Malak.  Blatt.,  1875,  p.  155. 
Quebradillas,  Porto  Rico  (Gundlach). 

Genui  TOSIKIA  Gray,  1840. 

Shell  varying  from  planorbiform  to  turbinately  elevated,  umbilicus  perspective;  its  margins 
slightly  crenate;  operculum  corneous,  generally  conically  elevated,  externally  spiral,  with  projecting 
edges;  internal  face  smooth,  with  a  spirally  twisted  elevation. 

Torinia  cylindrica  (Tnielin. 

TrochHS  cylindriciui  Gmclln,  Syst.  Nat.,  p.  3572, 1792. 

Torinia  cylindrica  Marshall,  Tryon's  Man.,  ix,  p.  17,  pi.  v,  fig.  82, 1887. 

Shell  conic,  elevated;  whorls  somewhat  rounde<l,  with  spiral  sulcations,  ten-ribbed,  the  three 
peripheral  ribs  the  strongest;  umbilicus  deep,  scarcely  diminishing,  its  border  feebly  crenate.  Color 
chestnut  brown,  sparingly  mottled  with  white  at  the  periphery  and  above  the  suture. 

Height,  13;  diameter,  13  mm. 

Puerto  Real;  Cabo  Rojo  light;  (Tuanica,  Porto  Rico;  one  specimen  in  bad  condition  from  each 
locality. 

Torinia  asthiops  Menke. 

Soktrium  aihiops  Menke,  Syn.  Moll ,  ed.  ii,  p.  147, 1830. 

Torinia  sethiops  Marshall,  Tryon's  Man.,  ix,  p.  18,  pi.  v,  figt«.  85,  86,  1887. 

Porto  Rico  (Gundlach,  Menke). 

Genua  0MALAXI8  Beihayei,  1880. 

Shell  discoidal,  more  or  less  uncoiled,  flat  or  concave  above,  the  last  whorl  bicarinated  or 
quadrate  in  section;  nucleus  sinistral,  papillose,  depressed;  aperture  subquadrate,  lip  sharp. 

Omalaxifl  exquisita,  n.  sp.     Plate  54,  fig.  12. 

Shell  minute,  with  discontinuous  whorls  in  one  plane,  subquadrate  in  section,  with  a  minutely 
serrate  keel  at  each  angle;  whorls  three,  the  nepionic  one  sinistral  and  depressed,  the  others  free; 
pellucid  whitish,  with  indications  of  brown  flammulse;  whorl  four-keeled,  the  inner  keels  nearer  each 
other  than  the  peripheral  pair;  shell  between  the  keels  polished,  smooth;  above  and  below  slightly 
convex,  but  between  the  peripheral  keels  somewhat  concave. 

Maximum  diameter  of  shell,  3;  minimum  diameter,  2;  height,  1  mm. 

Mayaguez  Harbor,  Porto  Rico,  at  station  6062,  in  25  fathoms,  four  specimens. 

This  is  one  of  the  most  exquisite  little  gems  of  the  sea  that  can  be  imagined. 
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Family  RISvSOIDi€. 

Genm  BI8S0A  Frtoiinville,  1818. 
BMtion  ALVAlffIA  Leaoh,  1886. 
Surface  retifulate. 

Itissoa  epima,  n.  sp. 

Shell  Hiiiall,  subtransluceiit,  pinkish  white,  with  a  touch  of  purple  brown  on  the  pillar  lip, 
reticulated,  five-whorled;  two  nepionic  whorls  whitish,  smooth,  not  polished;  subsequent  whorls  with 
narrow,  hardly  flexuous,  rounded  axial  ribs,  with  slightly  wider  interspaces  extending  from  suture  to 
suture  but  not  over  the  base,  and  crossed  above  the  suture  by  three  subequal,  nearly  equally  spaced, 
spiral  threads,  slightly  tumid  at  the  intersections;  the  posterior  one  nodulous  at  the  intersections;  on 
the  base  five  simple  threads,  the  posterior  one  of  which  marks  the  line  of  the  suture  and  the  anterior 
ending  of  the  axial  ribs;  aperture  rounded  ovate,  the  lip  continuous,  simple,  moderately  thickene<l; 
throat  not  lirate;  suture  deep. 

Length  of  shell,  2;  of  last  whorl,  1.25;  maximum  diameter,  1.12  mm. 

Mayaguez  Harbor,  Porto  Rico,  at  station  6062,  in  about  25  fathoms,  sand,  one  spei-imen. 

Although  this  species  has  no  very  strong  characteristics,  it  does  not  seem  practicable  t<>  unite 
it  with  any  of  the  8i>ecie8  of  Alrama  known  from  the  West  Indies.  It  is  more  slender  than  any  of  the 
others,  proportionally,  and  has  a  different  number  of  spirals  from  any  mentioned  by  Morch. 

S«otion  THAP8IA  MonteroMtto,  1884. 

Bissoa  portoricana,  n.  sp.     Plate  53,  fig.  20. 

Shell  small,  thin,  rather  slender,  bluish  white,  with  five  sculptured  whorls;  sutures  rather  deep, 
whorls  convex,  the  nepionic  smooth  and  inflated,  the  subsequent  minutely  spirally  threaded  with 
rather  distant  threads  crossing  feeble  and  rather  irregular  axial  ridges,  which  become  obsolete  near  the 
periphery;  aperture  with  the  margin  slightly  thickened;  a  minute  chink  l)ehind  the  callus  at  the  pillar. 

Length,  3;  maximum  diameter,  1  mm. 

Mayaguez  Harbor,  Porto  Rico,  at  station  6062,  in  25  fathoms,  one  specimen. 

A  small  and  inconspicuous  species,  but  unlike  any  other  yet  known  from  the  region. 

GenQi  BI880IHA  d'Orbigny,  1840. 

Shell  rissoiform,  turriculateil,  with  numerous  whorls  which  are  .somewhat  ccmvex;  apex  niam- 
millar;  aperture  oval,  semilunar;  lip  thickened  within  and  without,  canaliculate  or  sulK>analiculate  at 
the  base;  operculum  oval,  elongate,  horny,  paucispiral,  with  an  excentric  nucleus;  its  internal  face 
bearing  a  club-shape<l  appendage. 

BisBoina  decuBsata  Montagu. 

Turbo  (iectumitm  Moutagu,  Test  Brit,  p.  399,  1803. 

Rismina  dcctwmta  Tryon,  Man.,  IX,  p.  385,  pi.  i.viii,  flgs.  1.V17,  1887. 

Shell  with  about  twelve  nearly  flat  whorls,  with  an  elevated,  sharp  spire,  sculptured  with  from 
twenty-five  to  twenty-eight  delicate,  longitudinal  riblets,  which  are  crossed  by  very  fine  revolving 
strife;  outer  lip  very  heavy;  aperture  almost  semilunar;  columella  nearly  straight,  somewhat  excavated 
in  the  middle;  basal  canal  feeble.     Color  white. 

Length,  6;.  diameter,  2.5  mm. 

San  Juan  Harlx>r,  Porto  Rico;  several  broken  8i»ecimen8. 

Tryon*B  figures  do  not  a<*curately  represent  the  aperture  of  this  8i>ecie8.  It  was  erroneously 
describe*!  as  a  British  8i)ecie8  by  Montagu. 

Bissoina  browniana  d'Orbigny. 

RUmina  browniana  d'Orblgiiy  Moll,  (^ibaiia,  p.  28,  pi.  xii,  figs.  33,  35,  1842. 
Risma  Ixvistima  C.  B.  Adams,  Cx)ntr.  to  Conch.,  1850,  p.  115. 

Shell  smooth,  with  eight  nearly  flat  whorls,  highly  i)oli8hed,  slightly  curved;  apex  acute;  aperture 
rather  small;  outer  lip  much  thickene*!.  Color  white,  sometimes  with  two  or  three  pale  Imnds,  which 
are,  however,  quite  evanescent. 

length,  4;  diameter,  1.5  mm. 

Mayaguez,  Port<j  Rico;  two  shellH. 

K.  <;.  H.  IIWO— 2h 
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Bissoina  chesnelii  Michaud. 

RiMoa  chemwlH  Michaud,  Deac.  des  Coq.  Nouv.,  p.  17,  18S2. 

Rismina  chemeli  Schwartz  v.  Mohr.,  Mon.  Riteoina,  p.  73,  pi.  v,  figs.  38,  39,  1860. 

Shell  white,  with  eight  somewhat  rounded  whorls,  having  about  fourteen  strong,  longitudinal 
fostie  with  about  equal  interspaces  which  are  scarcely  spirally  striate;  columellar  callus  solid,  elevated. 
There  is  a  revolving  oblique  ridge  at  the  base  of  the  shell.    Length,  4;  diameter,  1.5  mm. 

Mayaguez,  Porto  Rico;  a  fragment. 

Biasoina  cancellata  Philippi. 
RiMoina  cancclkUa  Philippi,  Zeitfl.  filr  Mai.,  1847,  p.  127;  Schwartx  v.  Mohr.,  Mon.  RLaBoizia,  p.  89,  pi.  vii,  fig.  52,  1860. 

Shell  white,  with  ten  convex  whorls  which  are  cancellated  with  sixteen  to  eighteen  longitudinal 
ribs  and  four  or  five  revolving  ridges;  revolving  ridges  on  the  base  numerous;  outer  lip  strong;  basal 
notch  well  developed.    There  is  a  faint  revolving  rib  at  the  base  of  the  shell.    Length,  8;  diameter,  3  mm. 

Mayaguez,  Porto  Rico;  Vieques. 

SubfamUy  HYDROBIINJB. 

Genu  POTAXOPTSGVS  StimpMii,  1866. 

Potamopyrgus  coronatua  Pfeiffer. 

Paludina  coronala  Pfeiffer,  Arch,  frtr  Naturg.,  i,  1840,  p.  258. 

Amnicola  coronata  Fischer  &  Croese,  Mission  Sci.  Mezique,  pt.  vii,  vol.  ii,  p.  266,  pi.  l,  figs.  6  a-€,  1891. 

Several  localities  in  Porto  Rico;  Vieques;  Cuba,  and  other  localities  in  the  West  Indies  (Fischer 
&  Crosse);  Texas;  Mexico;  Central  America;  Colombia;  Venezuela,  etc. 
The  variety  crystallintts  Shuttle  worth  is  also  reported  from  Porto  Rico. 

Family  CYCLOPHORID^. 

Shell  variable  in  form,  turbinate,  turriculated,  or  subdiscoidal;  aperture  rounded;  peristome 
simple  or  reflexed;  operculum  circular;  jaw  formed  of  two  triangular  pieces. 

Genus  UOALOMASTOMA  Onilding,  18iO. 

Shell  perforate,  elongate,  turriculate,  or  pupiform;  apex  generally  decollated;  aperture  subcircalar; 
peristome  continuoiife;  operculum  homy,  circular,  flat,  arctispiral,  with  a  central  nucleus. 
Type,  MegiUomaMovfia  arUHlarum  Sowerby. 

Me^alomastoma  croceuxxi  Gmelin.     Plate  53,  fig.  1. 

Helit  crocea  Qme\in,Sysi.  Nat.,  p.  8656,  1792;  ChemnitJE,  Conch.  Cab.,  ix,  pi.  135,  fig.  1233. 
Megalomatlonia  cylindraceum  Sowerby,  Conch.  Icon.,  xx,  pi.  x,  fig. 91, 1878. 

Shell  elongated,  subcylindrical,  with  fine,  oblique,  flexuous  striae,  which,  with  the  epidermis, 
are  usually  eroded  away;  whorls  remaining  from  six  to  eight,  scarcely  convex,  the  first  one  to  one  and 
a  half  decollated;  aperture  nearly  circular;  peristome  continuous,  appressedto  the  last  whorl,  but  little 
thickened,  slightly  reflexed;  umbilicus  a  mere  chink.  The  surface,  where  not  eroded,  is  generally  horn 
colored,  but  ordinarily  it  is  a  dirty  white  or  reddish  ash.  Sometimes  the  last  whorl  or  two  are  flushed 
with  reddish  brown  or  violet. 

Length,  30;  diameter,  12;  length  of  aperture,  7  mm. 

El  Yunque,  Porto  Rico;  several  dead  specimens. 

Megalomastoma  croceum  var.  curtum  Dall  ik  Simpson.     Plate  53,  fig.  2. 

A  small  variety,  having  only  six  remaining  whorls,  was  found  at  Huc^ares,  Porto  Rico. 
Length,  21;  diameter,  10  mm. 

Me^alomastoina  hjalmarsoni  Pfeiffer. 
MegaUmasloma  hjalinarBoni  Pfeiflfer,  Mai.  Blfttt.,  xxii,  p.  119,  1875. 
Jjares;  Mayaguez,  western  Porto  Rico  (Crosse); 

Meg^alomastoma  verruculosum  Shuttleworth. 
CyclmUyma  {Megalomastoma)  vctriKmlomtm  Shuttleworth,  Diagri.neue  Moll.,  Bemer  Mitth.,  IR'Vi.  p.  90. 
EaHtcrn  Purto  Rico  (Crosse). 
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Family  CYCLOSTOMATIDyE. 

Oenui  CHOANOPOMA  Pfeiffer. 

Choanopoma  decussatmn  I^niarck. 

Ci/rhmtoina  tlecn»»atn  I^marck,  Aii.saiiK  Vert.,  vi,  p.  147,  1822. 

Porto  Rico,  many  localities  (Croeee). 

Choanopoma  senticosum  Shuttlewort;h. 
CffrituUotmi  { ClifHinfrp(nim)  f^ttiro»um  Shuttleworth,  Diagn.neue  Moll.,  Berner  Mitth.,  1854,  p. 90. 
Porto  Rico;  Isle  of  Vieques  (Crosae). 

Choanopoma  sulculosum  Pfeiffer. 

( 't/rlfntlntna  ttiUnikusum  (F^rutwac  MS.)  Pfeiffer,  In  Ckiiich.  Cab.,  Oydogiotria,  p.  313,  pI.XLi,  figs.  15-17, 1858. 

Isle  of  Vieques;  8t.  Bart^holomew  (Crosse). 

Genui  CI8TULA  Gray,  1860. 
Cistula  riisei  Pfeiffer. 

Cuttila  riufei  Pfeiffer,  Moii.  Prieiim,  VI v. ,  p.  417, 1852. 

Porto  Rico,  several  localities  (Crosse). 

Oistula  agruadillensis  Pfeiffer. 

afftula  ayuofUUnufU  Pfeiffer,  Mal.  Blatt.,  AXii,  p.  207,  1875, 

Aguaililla;  Penuelas,  Porto  Rico  (Crosse). 

Cistula  lineolata  Tjamarck. 

Cpdotttuma  lincokUa  Lamarck,  An.saiiM  Vert.,  iv,  p.  147,  1822. 
Puerto  Rico  (Crosse). 

Oenm  CHONDBOPOMA  Pfeiffer,  1847. 

Chondropoma  terebra  Pfeiffer. 

Chondrnpoma  terebra  Pfeiffer,  Mal.Bliitt.,  vrii,  p.  74,  pl.ii,  figs.  4-6,  1861. 

Sierra  Morales,  Porto  Rico  (Crosse). 

Chondropoma  blauneri  Shuttleworth. 
CyrloMwna  (C/unulropoma)  fttawnm  Shuttleworth,  Diagn.iieuo  Moll.,  Berner  Mitth.,  1854,  p. 91. 
Humacao,  Porto  Rico  (Crosse). 

Chondropoma  swifti  Shuttleworth. 
Cydoftoma  {Choitdropoma)  guifti  Shuttleworth,  Diagii.neue  Moll.,  Benier  Mitth.,  1864,  p.  91. 
Near  Ponce,  Porto  Rico  (Crosse). 

Chondropoma  newtoni  Shuttleworth. 
Cyctottoma  {Chondropomaf)  netvttmi  Shuttleworth,  Diagii.neue  Moll.,  Berner  Mitth.,  1854,  p. 92. 
Near  Areciho,  Porto  Rico  (Crosse). 

Family  TRUNCATELLID^. 

Shell  cylindrical,  truncated  in  an  adult  state;  aperture  entire,  oval;  peristome  continuous,  thick- 
en€»d;  oi^erculum  oval,  paucispiral,  ite  nucleus  excentric. 

Genm  TBXJNCATELLA  Biiio,  1826. 

Shell  with  longitudinal  ribs,  shining;  operculum  horny. 
Type,  T.  trxuvcalula  Draparnaud. 
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Truncatella  caribsMiiBis  Sowerby.     Plate  53,  fi)^.  7. 

TrunccUrUti  caribiemei«  ^8owerby  M88.)  Reeve,  Conch.  Syst,  ii,  pi.  ci.xxxii,  fig.  7,  1842. 

Shell  Hubrimate,  subcylindrical,  in  the  adult  state,  but  slightly  derreasing  in  size  toward  the  apes; 
anilier  colored,  with  delicate,  scarcely  curved  ribe,  which  are  often  faint  on  the  middle  of  the  whorls; 
whorls  three  and  one-half  to  four,  but  little  rounded,  the  last  with  a  feeble  Imsal  carination;  aperture 
subvertical,  oval;  peristome  thickened  on  its  inner  lip  and  pressed  in  to  the  last  whorl;  outer  lip 
reflexed. 

Length,  7;  diameter,  2.5  to  3  mm. 

£nsenada  Honda,  Culebra,  one  specimen;  also  various  West  Indian  Itntalities;  Florida,  etc. 

Truncatella  subcylindrica  LinnteuH. 

HelU  nubrylindrira  Linnseui<.  8yHt.  Nat.,  ed.  xii,  p.  1248,  1767;  Pulteney,  Cat.  I>or8et,  p.  19,  1799;  Montagu,  Test.  Brit.,  ii,  p. 

393, 1803  (Ed.Chenu,  p.  173);  Hanley,  Ips.  Lin.  Conch.,  p. 379,  1855. 
TnincfUeUa  subcylindrica  Gray,  In  Turton,  Man.,  p.  295,  flg.  72,  1857. 

TnincatfUa  monlagni  Lowe,  Zool.  Journ.,  v,  p.  303,  1831;  Thorpe,  Brit,  Marine  Ctonch..  p.  146,  fig.  75,  1844. 
Turbo  truncatus  Montagu,  ii,  p.  300,  pi.  x,  fig.  7, 1808;  Turton,  Conch.  Diet.,  p.  218,  1819. 
Turritdla  tmucaia  Fleming,  Brit.  An*.,  p.  808, 1828. 

Turbo  mibtrnneahit  Montagu,  p.  800,  pi.  X,  flg.  1  (young),  1803:  Turton,  Conch.  Diet.,  p.  219,  1819. 
f  TruncatcUa  mtbcylindrica  PfellTer,  Mon.  Auric,  p.  186, 1888;  Binney,  Bo»t.  Journ.  Nat.  Hist.,  vii,  p.  186  (ex  parte),  pi.  i-xxv. 

flg. 6  (only),  1859. 

Porto  Ri<'o;  arlventitious  in  England;  common  in  Florida  and  many  localities  in  the  West  Indies.* 

Truncatella  pulchella  Pfeiffer. 

TmncfUeUm.  pulchclki  Pfeiffer,  Archiv.  fflr  Naturg.,  1, 1839,  p.  866;  Binney,  Boet.  Joum.  NaUHisU,  vii,  p.  189,  pi.  lxxv,  figs.  1,9, 
10,  1859. 

Fajardo,  Porto  Rii*o  (Crosse) ;  other  localities  in  the  West  Indies;  also  Florida. 

Truncatella  clathrus  Lowe. 

TrintrateUn  clalkrus  Ix>we,  Zool.  Journ.,  v,  p.  308,  1881;  Reeve,  Conch.  Syat,  ii,  pi.  182,  fig.  8, 1842;  Raster,  Conch.  Cab.,  p. 
15,  1865. 

Rare  in  Porto  Rico  (Crosse);  St.  Thomas;  Bermuda  (Verrill). 

Family  CXViVTRJEWJE. 
Oeniu  CHBILEA  Modeer,  1798. 

Shell  conitral,  irregular,  lamellated  or  rayed;  the  summit  subcentral;  nucleus  subepiral,  dextnd, 
slightly  posterior,  within  hearing  a  hall  cup-shaped  appendage,  attached  behind  the  summit  and  open 
in  front;  edge  of  the  shell  irregular;  opercular  plaje  basal,  calcareous. 

This  is  better  known  by  the  name  of  MiVndaria  Schumacher. 

Cheilea  equestris  Linmeus. 

PaieUa  eqw»irU  Llnnseun,  SystNat.,  ed.  x,  p.  780,  1766. 

MUrtOaria  eqwMrU  Tryon,  Man.,  "iii,  p.  137,  pi.  XLI,  figs. 25-32,  1886. 

Shell  irregularly  conical,  thin  or  subsolid,  pure  dead  white  without  and  shining  white  within, 
sculptured  with  fine  radiating  threads  and  strong,  very  irregular,  oblique  corrugations  or  wrinkles,  which 
sometimes  break  up  into  frills  near  the  base;  apex  spiral,  with  one  to  one  and  a  half  whorls,  ixwterior; 
interior  process  attached  along  th6  posterior  part  of  the  shell,  elongated,  so  that  the  points  may  reach 
below  the  base  of  the  shell,  obliquely  truncated. 

Diameter,  40;  height,  23  mm. 

Aguadilla;  San  Juan,  Porto  Rico;  St.  Thomas. 

Genu  CALTFTS£A  Lamarck,  1799. 

Shell  low  conical,  with  central  spiral  apex;  aperture  Iwisal,  circular,  entire;  interior  having  a 
spiral  diaphragm,  the  columellar  margin  of  which  is  twisted,  forming  a  false  umbilicus. 

'  The  synonymy  found  in  Pfeiffer.  Binney,  and  the  usual  works  of  reference  <'onta!n8  so  many  errorH  that  it  was 
tliought  best  to  expand  it  more  than  we  have  usually  attempted  in  this  report. 
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CalyptrsBa  candeana  d'Orbigny. 

Infundibulufn  candmnum  d'Orbigrny,  MolI.Cubana,  ii,  p.  190,  pi.  xxv,  figs.  28-29. 1845. 

Shell  small,  rounded,  thin;  spire  elevated;  growth  lines  rugose;  sometimes  obsoletely,  finely, 
radiately  striate;  white  within  and  without. 

Diameter,  5;  height,  2  mm. 

Mayaguez,  Porto  Rico,  a  great  number  of  dead  shells. 

Oeniu  CSEPIDULA  Lamarck,  1799. 

Shell  oval  to  oblong;  apex  posterior,  oblique;  interior  porcellanous,  shining;  a  thin,  horizontal 
septum  or  shelf  occupies  nearly  the  posterior  half  of  the  shell  within;  free  border  of  shelf  straight  or 
arcuate. 

Crepidula  aculeata  Gmelin. 

PnteUa  aculeata  Gmelin,  Syst.  Nat.,  p.  3698,  1792. 

CiepiduUi  aeiUmta  Tr>'on,  Man.,  viii.  p.  129,  pi.  xxxix,  flgs. 61-65, 1886. 

Shell  irregularly  oval,  with  one  and  a  half  to  two  whorls,  the  nuclear  whorl  smooth  and  very 
distinct  from  the  rest  of  the  shell;  growth  lines  rough,  sometimes  a  little  imbricated;  the  surfac^e  is 
generally  covered  with  subspiral  lines  of  erect,  prickly,  often  tubular  scales;  growth  lines  of  the  shelf 
finely  marked,  and  with  the  edge  of  the  shelf  shaped  something  like  a  brace  C*-^^ ).  Color  whitish, 
variegated  with  brown;  the  shelf  white,  with  translucent  lines. 

Ungth,  28;  breadth,  21;  height,  10  mm. 

Arroyo  and  off  Point  Melones,  Porto  Ri(H>.  Distributed  almost  universally  throughout  the  warm 
seas  of  the  globe.  Young  specimens  of  one  or  two  other  species  were  obtained  by  the  Pish  Hawk 
expedition,  but  not  in  condition  to  be  satisfactorily  named. 

Crepidula  riisei  Dunker. 

CrepifMa  riiiei  Dunker,  Zeitschr.  Mai.,  p.  59,  1852;  M5rch,  Mai.  Bl&tt.,  xxiv,  p.  105,  1877. 
Creimlula  protea  d'Orbigny  (ex  parte),  Moll.  Cubana,  ii,  p.  192,  pi.  xxiv,  figs.  32,  33, 1846. 

San  Juan,  Porto  Rico,  Riise;  Mayaguez  Harbor,  U.  S.  Fish  Commission. 

This  form  much  resembles  the  (.^epidula  plana  Say,  being  a  resident  of  the  inside  of  dead  shells, 
but  may  be  distinguished  by  its  traces  of  longitudinal  brown  lines  near  the  apex  and  its  fringed  and 
conspicuous  periostracum. 

Crepidula  protea  d'Orbigny. 

Crepidula  prnlca  d'Orbigny,  Moll.  Cubana.  il,  p.  192  (ex  parte),  pi.  xxiv.  flgs.  30,31,  1845. 

A  single  specimen  of  this  species  was  obtaine<l  at  Mayaguez,  Porto  Rico. 

Family  AMALTHE1D.€. 

Oeniu  AKALTHSA  Selmmaolier,  1817. 

Shell  irregular,  conic,  with  the  apex  curved  and  directed  to  the  rear,  sometimes  coiled;  8urfa*»e 
irregular;  musinilar  impression  horseshoe-shaped;  base  thick  or  excavated. 

Amalthea  antiquata  Linnaeus. 

Patella  antiquata  Linnieiis,  Syst.  Nat.,  ed.  xii,  p.  1259,  1767. 
Hipixtnyx  antUiuatiig  Tryon,  Man.,  viil,  p.  134,  pi.  XL,  figs.  93-99.  1886. 

Shell  white,  the  apex  posterior;  concentrically  rudely  and  closely  lameJlated,  more  or  less 
radiately  striate:  epidermis  pilose. 
Length,  18,  height,  7  mm. 
Puerto  Real;  Arroyo;  Aguadilla,  Porto  Rico;  Ensenada  Honda,  Culebra. 

Amalthea  subrufa  Lamarck. 

PileopsUt  mbruja  Lamarrk,  An  sans*  Vert.,  vi,  part  ll,  p.  18. 1822. 
Hipponyx  aubrv/us  Tryon,  Man.,  viii,  p.  134,  pi.  XL,  fig.  1. 1886. 

Quebradillas,  Porto  Rico  (Gundlat'h). 

A  young  specimen  of  what  is  probably  this  specnes  was  obtaineil  by  the  Fhh  Ifavk  expedition 
at  Mayaguez.  Porto  Rico. 
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Family  XENOPHORID^. 
Oeniu  XSHOPHORA  FiMher  de  Waldheim,  1807. 

Shell  troehiform,  concave  or  flat  l)elow;  whorls  flat,  l)earing  a  row  of  extraneous  objects,  which  are 
attached  near  the  suture;  sometimes  these  are  placed  all  over  the  upper  part  of  the  shell;  last  whorl 
compressed  and  carinated  at  the  periphery;  aperture  lai^,  obUque;  operculum  sulwval  or  trapezoidal. 

Xenophora  caribaBS  Petit. 

Xeiiophora  carib/ra  Petit,  Journ.  de  Conchyl.,  1856.  p.  248,  pi.  x,  figs.  1.  2. 

Thin,  pale  yellowish  brown  or  whitish,  white  lieneath;  the  carina  of  the  last  whorl  extended 
much  beyond  the  base;  the  surface  sculptured  with  fine,  oblique,  corrugate<l  wrinkles,  and  having  an 
interrupted  row  of  fragments  agglutinated  along  the  suture;  liase  with  faint,  revolving  lines,  crossed 
by  very  fine  growth  lines;  umbilicus  moderate. 

Diameter,  60;  height,  30  mm. 

One  young  specimen  was  obtained  at  Aguadilla,  Porto  Rico. 

Family  NATICID^. 

Oeniu  HATICA  Boopoli,  1V77. 

Shell  oval  or  globular,  porcellanous,  shining,  solid,  generally  smooth,  umbilicate<l,  the  umbilicus 
spirally  ribbed;  aperture  semilunar  or  oval,  entire;  columellaredgesubvertical;  operculum  semilunar, 
calcareous,  i>aucispiral,  its  nucleus  excentric,  the  outer  surface  often  spirally  ribbeti. 

Natica  canrena  (LinnaHis)  Auctorum. 

yerila  canrena  Linnseus,  Syet  Nat.,  ed.  x,  p.  776,  1758  (ex  parte). 
Natira  canrena  Rerve,  Conch.  Icon.,  ix.  pi.  iv,  flg.  14,  1855. 

Shell  with  five  and  a  half  rounded  whorls,  the  suture  well  impresse<l,  the  surface  below  it  slightly 
flattened  and  wrinkled,  last  whorl  descendmg;  aperture  large,  semioval;  umbilicus  narrow,  spirally 
entering;  upper  callus  of  the  columella  short,  separated  from  the  lower  callus  by  a  square  notch.  The 
ground  color  varies  from  whitish  to  tawny;  the  last  whorl  has  three  rather  broad,  darker  bands  about 
its  middle,  and  over  entire  shell,  except  the  base,  there  are  wavy  or  zigzag,  longitudinal  strigations, 
which  show  through  the  dark  bands  to  some  extent;  base  white.  Sometimes  it  has  very  faint  revolving 
sculpture. 

Height,  45;  diameter,  40  mm. 

Mayaguez,  Porto  Hii^o;  one  large,  broken  shell  and  two  young  ones. 

The  original  A^.  rtinre/ui  t)f  Linmeus  comprisetl  several  Hj>ecies. 

Natica  sagrraiana  d'Orbigny. 

ftnlica  mgraiaim  d'Orbigny,  Moll.  Cubana,  ii,  p.  34,  pi.  x  viii,  ftgs.  20. 22, 1H42. 
San  Juan;  Quebradillas,  Porto  Rico  (Gundlach). 

BMtioii  STIOMAULAZ  Koroh,  186S. 

Natica  sulcata  Bom. 

NerUa  tmlcata  Born,  Mns.  Csea.  VInd.,  p.  400,  p4.  xvii,  flga.  5, 6, 1780.  * 

Shell  with  six  rounde<l  whorls  which  are  not  flattene<l  on  the  shoulder,  shining,  sculptured 
throughout  with  strong,  longitudinal  ribs;  these  are  crosse<l  by  rather  fine,  impressed  striae,  which 
give  the  surface  a  somewhat  cancellated  appearance;  umbilicus  rather  strong  and  opening  near  the 
upper  end  of  the  columella,  the  revolving  ridge  within  it  wide  and  rounded.  Color  pale  fulvous, 
irregularly  banded  with  darker  color,  often  marke<l  with  wavy,  longitudinal  markings;  sometimes  the 
shell  is  nearly  a  uniform  livid  brown;  base  white. 

Height,  20;  diameter,  18  mm. 

Porto  Rico,  no  special  locality,  two  shells. 
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Genui  POLIHICES  Montfort,  1810. 

Shell  oval  elongate,  subglobular  or  depressed,  generally  smooth,  umbilicated  or  having  the  umbilicus 
closed  by  a  callus.  Operculum  corneous,  paucispiral,  semilunar,  having  the  nucleus  nearly  lateral, 
concave  externally. 

Subgenus  Payraudeautia  Bucquoy,  Dautzenberg  &  Dollfus. 

PoUnices  nubila  ball,     Plate  58,  fig.  6. 

yeverUa  mibila  Dall,  Blake  Report,  il,  p.  2M,  1889. 

Shell  with  four  and  a  half  convex  whorls  which  are  slightly  concave  below  the  suture,  with  strong 
growth  lines  which  are  somewhat  plicate  above,  but  are  smoother  below;  it  is  also  sculptured  with 
exceedingly  faint  spiral  lines;  aperture  semilunar;  columella  straight;  umbilicus  moderately  open, 
surrounded  by  a  revolving*  ridge  at  its  base,  which  projects  within,  partly  closing  it.  Color  dirty  milky 
white,  faintly  clouded  with  brownish. 

Height,  10;  diameter,  10  mm. 

Mayaguez,  Porto  Rico;  two  slightly  worn  shells;  also  Barbados  and  the  Gulf  of  Mexico. 

Subgenus  Mammilla  Schumacher,  1817. 
•   Shell  rather  thin,  ovate,  with  a  partially  open  umbilicus  an<l  a  conspicuous  epidermis  when  living. 

Polinices  uberina  d'Orbigny. 

Nalica  tiberina  d'Orbigny,  Moll.  Cubana,  ii,  p.  31,  pi.  xvii,  fig.  19, 1842. 

Shell  white,  covered  with  a  thin,  horn-colored  epidermis,  subovate;  the  last  whorl  large;  whorls 
flattened  or  slightly  excavated  above,  with  very  fine  growth  lines,  and  sometimes  exceedingly  faint 
revolving  striaej  aperture  semilunar;  outer  lip  thin;  columella  straight;  umbilicus  small,  situated  below 
the  middle  of  the  shell. 

Height,  20;  diameter,  17  mm. 

Mayaguez,  Porto  Rico;  Ensenada  Honda,  Culebra. 

Polinices  lactea  Guilding. 

Nalicina  lactea  Guilding,  Linn.  Trans.,  xvn,  p.  29, 1838. 
Nalica  lactea  Tryon,  Man.,  viii,  p.  49,  pi.  xvi,  figs.  64-57, 1886. 

San  Juan,  Porto  Rico  (Gundlach). 
Extremely  close  to  the  preceding  species. 

Polinices  mamillaris  Lamarck. 

Naiica  mamiUaris  Lamarck,  An. sans  Vert.,  vi,  part  2,  p.  197, 1822. 
yntira  mamiUarUi  Tryon,  Man.,  viii, p.  43,  pi.  XVlii,  fig.  74, 1886. 

Shell  solid,  conic  ovate,  the  whorls  scarcely  rounded,  flattened  or  faintly  excavated  above,  with 
fine  growth  strite  and  still  finer  revolving  lines;  umbilicus  wide,  with  a  broati  entering  callus,  the 
columella  having  an  elevated  callus  above.  The  upper  surface  of  the  shell  is  chocolate  colored  and  is 
covered  with  a  thin  epidermis;  when  worn  smooth  it  generally  shows  faint  longitudinal  whitish 
narrow  bands  or  lines;  the  base  of  the  shell  and  the  columella  are  white;  within  the  outer  lip  the 
external  color  is  seen. 

Height,  40;  diameter,  31  mm. 

Aguadilla,  Porto  Rico,  one  young  shell. 

G9niu  8I0ABETUS  Lamarck,  1799. 

Shell  auriform,  depresseil,  perforate  or  imperforate,  spirally  groove<l;  aperture  very  large,  oval; 
columellar  border  r^ularly  arcuate;  operculum  corneous,  small,  paucispiral,  prolonged  below. 

Sig€tretus  martinianus  Philippi. 
Sigaretus  martinianus  Philippi,  Abbild.  tind  Beschr.,  i.  p.  144,  pi.  i.  fig.  5,  1844. 
San  Juan,  Porto  Rico  (Gundlmth). 
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Superfamily  DOCO0LOSSA. 

Family  kC^/lJElDJE, 
Oenu  ACMXA  Biehteholta,  1888. 

Shell  patellifonn,  solid,  oval  or  einnilar,  Hiimiiiit  anteriorly  directed  and  more  or  leas  in  front  of 
the  middle;  ulterior  not  iri<le8cent  and  j^nerally  having  an  internal  niandnal  border  of  eolor. 

AcmaBa  candeana  trOrbigny. 

J'lUeUn  rawleaiia  d'Orblgrny,  Moll,  (^ubana,  u,  p.  199,  pi.  xxv,  figs.  1-S,  1845. 

Shell  ovate,  depressed,  the  apex  in  front  of  the  middle,  the  slopes  convex;  surface  whitish,  finely 
regularly  radiately  striate,  with  radiating  dark  lines  or  sometimes  broad  irregular  rays.  Inside  with  a 
broad,  light-colored  translucent  Iwrder,  usually  showing  the  outside  rays;  the  central  area  brownish 
and  often  marbled. 

Length,  26;  breadth,  21;  height,  8  nun. 

Aguadilla,  Porto  Ri<H>. 

•AcmflBa  punctulata  Gmelin. 

Patella  punctulata  Gmelin,  .Syst.  Nat.,  xni,  pp.  3706.  3717,  1792. 
Arm«-a  pundulala  Pilsbry,  Man.,  xni,  p.  37.  pi.  v,  flgs.  99-113,  1891. 

Shell  depressed,  oval  to  nearly  round,  the  apex  sharp  and  subcentral;  surface  sculptured  with 
low  rmliating  ribs,  every  thinl  or  fourth  one  l)eing  larger.  Color  yellowish  or  pinkish,  with  distinct 
reil  dots  between  the  ribs. 

length,  24;  breatith,  18;  height,  7  nun. 

Puerto  Real;  San  (ieronimo;  Hucares;  San  Juan,  Porto  Rico. 

Acmssa  piinctulata  var.  pulcherrima  Guilding. 

Smaller,  smoother,  more  depressed,  and  more  delicate  than  the  type. 
IMerto  Real;  Aguadilla,  Porto  Rico. 

AcmaBa  leucopleura  (vinelin. 

Patella  InieopUtira  Gmelin,  Syet.  Nat.,  xin,  p.  3699,  1792. 

Aniiira  leiicnpleura  Pllsbry.  Man.,  xni,  p.  40,  pi.  v.  figs.  16-26,  1S91. 

Shell  solid,  round-oval,  rather  sharply  conical,  though  sometimes  depresseti,  with  about  twelve 
strong  primary  ribs  and  shorter  intenx>sed  ril)s  at  the  Im^te  which  do  not  reach  the  apex.  Ribs 
white,  the  interstices  brown  or  black. 

Length,  20;  diameter,  16;  height,  8  mm. 

One  young  shell  was  taken  at  Hucares,  Port4)  Rico. 

Superfamily  RHXPIDOGLOSSA. 

Family  COCCULINID;^. 
Genm  COCCULINA  DaU,  1882. 

Shell  patellifonn,  not  nacrreou.**,  colorless,  with  dec^ussated  sculpture,  symmetrical,  with  an  entire 
non8inuate<i  margin  and  a  i)osteriorly  inclined  apex,  with  a  spiral,  usually  deciduous  nucleus;  nm.«- 
cular  impression  horseshoe-shaped,  interrupted  over  the  head;  radula  rhipidoglossate. 

Cocculina  portoricensis,  n.  sp.     Plate  53,  figs.  18,  19. 

Shell  white,  covered  with  a  papery,  pale  olive-gray  i)eriostracum ;  apex  subcentral,  minute, 
hardly  prominent;  sculpture  of  rather  sparse  and  feeble  radial  threails,  incremental  lines,  and  an 
almost  micro8cx)pic  sagrination  without  definite  pattern,  but  chiefly  coni^entric  and  occiisionally 
microscopically  pustular.  Interior  white,  smooth,  the  muscular  horseshoe-shapetl  impression  very 
broad  and  high  up  in  the  shell,  its  anterior  end  directed  in  a  contrary  sense  to  the  apex  of  the  shell. 

Length  from  anterior  end  to  apex,  5.7;  of  whole  shell,  12;  breadth,  8;  height,  4.7  mm. 

Station  6052,  San  Juan  Harbor,  Porto  Rico,  in  310  fathoms. 
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This  species  is  similar  in  many  respects  to  the  other  known  members  of  the  genus,  and  perhaps 
most  like  C.  ralhbunij  but  has  a  different  sculpture,  the  C  nUhbuni  showing  none  of  the  curious 
vermiculate  or  sagrinate  markings.  The  animal  is  blin<l,  with  a  large  verge  projecting  from  the  right 
tentacle  and  the  ctenidium  carried  over  so  that  it  appears  to  spring  from  the  right  side  of  the  animal. 
There  are  two  rather  long  epiixxlial  i)roi^e8se8  between  the  mantle  and  the  foot  behind. 

Family  PHASIANELLID^. 
Genm  PHASIAKELLA  Lamarck,  1804. 

Shell  generally  imperforate,  without  epidermis,  porcellanous,  bulimiform,  usually  polished  and 
variegated  with  bright  colors.  Aperture  entire;  operculum  solid,  calcareous,  internally  paucispiral, 
with  the  nucleus  near  its  base,  externally  white  and  convex. 

Phasianella  umbilicata  d'Orbigny. 

Phfw'nnflki  nmbUicaUi  d'Orbigny,  Moll.  Oubana,  ii,  p.  77,  pi.  xix.  figs.  32,  M,  1842. 

Shell  small,  with  five  to  five  and  a  half  roundeii  whorls;  suture  deep;  sometimes  8culpture<l 
with  revolving  lines,  at  others  smooth;  sometimes  the  whorls  are  slightly  angular  on  m^count  of  the 
prominence  of  one  or  more  of  the  revolving  lines;  last  whorl  obscurely  angular  below;  aperture  short, 
oval;  umbilical  area  perforated.  Color  whitish,  dotteii  with  reddish  or  brownish,  with  longitudinal  or 
zigzag  reddish  or  brownish  streaks. 

Height,  5;  diameter,  3  nun. 

Vietiues,  one  shell. 

Phasianella  tessellata  Potiez  &  Michaud. 
liifmaneUn  temfUfUn  Potloz  &  Michaud,  GaK'rie  de  Douai,  i,  p.  312,  pi.  xxix,  HgM.  7,  H.  1838. 

Shell  solid,  smooth,  ovate;  apex  obtuse;  whorls  four  or  five,  somewhat  convex,  the  last  large  ami 
obtusely  angulate  on  the  periphery;  aperture  oblique,  ovate;  columella  with  a  white  callus;  umbilical 
region  excavated,  often  perforate.  Color  white,  yellow,  or  reddish,  longitudinally  clouded  with  white, 
re<l,  or  brown,  encircled  with  close,  narrow,  revolving  and  oblicjuely  descending  orange  or  red  lines. 

Height,  5.5;  diameter,  3  mm. 

Mayaguez,  Porto  Rico,  one  broken  shell. 

Family  TURBINIDiC. 
Geniu  TUlEao^  LinnaBiLi,  1768. 

Shell  turbinate  or  depressed,  nacreous,  with  or  without  an  umbilicus,  the  young  not  carinate  or 
spinose;  bast*  convex;  operculum  flat  or  concave  within,  pamdspiral,  but  having  a  multispiral  nucleus, 
the  outside  convex,  smooth,  tuberculate,  or  with  concentric  ribs. 

Turbo  castaneus  Gmelin. 

Turbo  caManen  Gmelin.  Syst.  Nat.,  p.  3695.  1792. 

Ttirbft  rnstati/^ui  PUsbry.  Man.,  x,  p.  203,  pi.  XLV,  fljfs.  88-90, 1888. 

Shell  turbinate,  with  five  to  six  and  a  half  whorls  which  are  generally  rounded,  imperforate, 
and  having  a  round  aperture;  the  sculpture  consisting  of  revolving,  no<lulous  ridges  everywhere 
closely  set;  two  of  these  on  the  upper  whorls  and  three  on  the  l)ody  whorl  are  .*<tr(mger  than  the  rest, 
and  often  rise  into  knobs  or  vaulteil  .st^ales,  making  the  shell  somewhat  angulate.  There  is  often  a 
row  of  knobs  just  below  the  suture;  columella  thickene<l  and  rounded,  the  base  of  the  shell  projecting 
a  little.  The  color  imttern  is  much  diversified,  the  ground  being  gray,  orange,  orange  brown  or 
greenish  variously  blotched  with  whitish.     The  operculum  is  chestnut  colored  within. 

Height,  30;  diameter,  23  mm. 

Boquenm  Bay;  Ponce  Reefs;  Puerto  Real;  Fajanlo;  Mayaguez;  Catona;  San  Juan;  Guani<*a,  Porto 
Rico.     An  abundant,  widely  distribut-ed  fonn. 

Oeniu  A8T1LALIUM  Link,  1807. 

Shell  trochiform,  more  or  less  flatteneil  ))elow,  sometimes  depressed  above;  the  young  shell  is 
always  carinated  and  spinose  at  the  margin;  operculum  oval  or  oblong,  with  generally  submarginal  or 
terminal  multispiral  nucleus,  usually  with  one  to  .several  external  ribs. 
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Astraliuxn  caBlatum  Gmelin. 

Trochui  cmltUus,  eie.,  Chemnitz,  Conch.  (^b.,v,j».  33,  pi.  n.xii,  figs.  1536,1537. 
Trochut  cselaiu*  Gmelin.  Syst.  Nat.,  p.  35R1.  1792. 

Shell  polid,  imperforate,  pyramidal,  with  nlightly  convex  whorls  and  subcarinate  periphery, 
with  flattened  base,  having  immedately  below  the  Hiiture  a  series  of  strong,  oblique,  subradiating  rib«, 
with  finer  oblitjue  riljs  between;  the  rest  of  the  shell  is  sculptured  with  strong,  revolving  ridges,  which 
are  everywhere  crossed  by  oblique,  scaly  lines  of  growth.  Above  the  periphery  these  frequently  form 
vaulted  or  subtubular  processes;  aperture  very  oblique;  columella  wide,  curved,  often  having  one  or 
more  grooves  on  its  fa<*e.     (-olor  dirty  white  or  greenish,  radiately  maculate  with  brown. 

f)pert*ulum  oval;  nucleus  submarginal;  the  outside  convex,  white  or  brown  tinte<i,  coarsely 
granulose.  It  is  much  like  that  of  TurftOy  but  the  young  shells  are  carinate<l  and  usually  spiny  t>n  the 
periphery. 

Height,  80;  diameter,  80  mm. 

Guanica;  Playa  de  Ptmiv;  Arroyo,  l^uerto  Real,  Porto  Rico;  Caballo  Blan(H)  Reef,  Vieques; 
Rnsenada  Hon<la,  CXilebra. 

Astraliiun  tuber  Linnaeus. 

Trttchti*  titbrr  LinnttUD,  Syst.  Nat.,  ed.  x,p.  7fi9,1758. 

AgtraUum  tuber  Pilsbry,  Tryon's  Man..  X,  p.  223,  pi.  i.vi,  flgn.  79.80. 1888. 

Shell  solid,  often  rather  elevated,  with  about  six  flattened  or  somewhat  rounded  whorls, 
sometimes  a  little  shouldered,  sculptured  by  fine  and  coarse,  oblique  ridges  on  the  upper  part  of 
the  whorls;  base  of  the  shell  somewhat  rounded,  imperforate;  columella  wide,  often  excavated, 
bituberculate  below.     Color  dirty  white  or  greenish  radiately  maculate  with  brown. 

Height,  45;  diameter,  46  mm. 

Guanica;  Hucares;  San  Geronimo,  Porto  Rico;  ('aballo  Blanco  Reef,  Vieques;  West  Indian  region 
generally. 

This  shell  has  much  the  appearance  of  a  Turbo,  but  the  young  are  subspinose  at  the  periphery. 

Astraliiun  longriBpinum  I^marck. 
Trorhus  Umffutpinwt  Lamarck,  An.  ftans  Vert.,  vii,  p.  10,  1822. 
AMralium  longitplmi  Pilsbry,  Tryon's  Man.,  x,  p.  221,  pi.  u,  Aks  1-9.  1888. 

Shell  sublenticular,  low,  rounded  above,  less  convex,  sometimes  nearly  flat  l)elow;  whorls  six  to 
seven,  often  obliquely  rigid  below  the  sutures,  then  with  several  revolving  series  of  granules  or  vaulted 
stales;  periphery  sharply  carinate,  armed  with  strong,  triangular,  flattened  spines  which  extend  over 
the  sutures  to  near  the  summit  of  the  shell,  there  being  a)>out  sixteen  on  the  last  whorl;  ba^je  liaving 
strong  radiating  lamellae,  which  cross  the  five  or  six  revolving  tubertnilous  ridges;  aperture  transverse, 
roundetl,  channeled  at  the  outer  edge;  umbilical  region  often  exiavateti,  but  generally  imi)erforate; 
aj>erture  and  cx)lumella  silvery.     Color  white,  yellowish,  or  light  brown. 

Height,  20;  diameter,  37  mm.     Another  shell,  height,  16;  <lianieter,  60  mm. 

Mayaguez  Harlwr;  Puerto  Real,  Porto  Rico;  Culebra,  West  In<Uw;  Florida  Keys,  etc. 

Astraliuxn  americanum  (iinelin. 

Trochtu  mnerinunut  Gmelin,  Syst.  Nat.,  p.  3581.  1792. 

Aittraiiuin  americanum  Pilsbry,  Man.,^  x,  p.  224,  pi.  Lli.  Jigs.  lH-20.  1888. 

Shell  trochiform,  elevated  conical,  with  about  nine  nearly  plane  whorls,  having  the  suture  well 
marked,  with  strong,  oblique  growth  lines,  with  irregular,  obliquely  radiate,  often  curved  ridges 
throughout  as  far  down  as  the  periphery;  there  is  generally  a  slightly  defined  revolving  ridge  just 
above  the  suture;  aperture  oblique,  somewhat  angulated  at  the  rather  sharp  periphery,  silvery;  base 
with  about  eight  revolving,  scaly  ridges.     Color  white  or  yellowish. 

Height,  27;  diameter,  27  mm. 

Aguadilla,  Porto  Rico,  one  young  shell;  West  Indies,  Florida  Keys. 

Family  TROCHID^. 

Oeniu  CHL0B08T0MA  Swainson,  1840. 

Shell  conical,  nacreous,  umbilicate  or  imperforate,  solid;  ajKirture  oblique,  subrhomboid,  the  outer 
lip  smooth  within;  columella  artruate,  continued  over  or  jmrt  way  around  the  umbilicus,  which,  when 
open,  shows  one  or  more  spiral  rilis  within;  base  of  columella  with  two  or  more  tulnircles;  operculum 
homy,  circular,  nmltispiral. 
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Subgenus  Omphalius. 
Chlorostoma  scalare  Anton. 
Trochu«  scalaris  Anton  (in)  PhiUppi.  Abblld.  und  Beschr.,  i,  Trochtu,  pi.  iv,  flg.  11,  1844. 

Shell  trochiform,  with  pointed  summit;  whorls  seven,  roundeil  or  sometimes  slightly  shouldered, 
the  last  subcarinate  on  the  periphery,  sculptured  with  close,  revolving  threads  which  are  usually 
subnodulous;  some  of  these  threads  are  stronger  than  others  and  cause  the  shell  sometimes  to  be 
slightly  angular  on  the  upper  part  of  the  whorls;  aperture  oblique;  lip  thickened;  umbilicus  wide, 
with  two  or  three  strong,  revolving  ribs  within;  columella  concave,  ending  in  two  or  more  teeth 
l>elow.  Color  grayish  or  greenish  gray,  with  mottlings  of  darker  color. 
Height,  16;  diameter,  20  mm. 

Playa  de  Ponce;  Puerto  Real;  Guanica;  Arroyo,  Porto  Rico;  Cal)allo  Blanco  Ret-f,  Vieques; 
Knsenada  Honda,  Culebra. 

Clilorostoina  fasciatuxn  Born. 

Trochwt  /aticiatus  Born,  Mus.  Cses.  Vind.,  p.  881,  pi.  xn,  figs.  8,  4,  1780. 

Shell  depressed  conical,  with  a  somewhat  rounded  spire  and  rather  blunt  apex;  whorls  rounded 
below,  and  flattened  or  faintly  concave  above,  smooth,  with  the  exception  of  very  faint,  wavy,  revolving 
lines  and  equally  ^int  growth  lines;  lip  thick,  sometimes  double  and  faintly  ridged  within;  umbilicus 
moderate,  with  one  strong  ridge  within.  The  shell  shows  a  great  variety  of  coloring;  the  ground  may 
be  yellowish  red  or  various  shades  of  brown,  with  fine,  revolving  rows  of  small,  angular  white  spots. 
There  is  generally  a  light  band  on  the  roun<led  periphery,  and  there  may  be  blotches  or  irregular, 
radiating,  whitish  flames  above. 

Height,  12;  diameter,  15  mm. 

Playa  de  Ponce;  (Guanica;  Puerto  Real;  Arroyo,  Porto  Rico;  EnHena<la  Honda,  Culel)ra. 

Clilorostoina  excavatum  I^marck. 

Trochn*  cxcavatii*  Lamarck,  An.  sans  Vert.,  vii,  p.  29,  1822. 
(itlorotttoyna  exraiKUum  Pilsbry,  Man.,  xil,  p.  187,  pi.  i.xiii,  flgs.  S-'i,  1899. 

Shell  trochoidal,  sides  slightly  convex;  whorls  but  little  romided,  the  last  strongly  but  not  sharply 
carinate  at  base,  sculptured  with  wide,  low,  revolving  ribs;  ai)erture  very  oblique;  outer  lip  not  much 
thickened;  columella  sinuous,  scarcely  swollen;  umbilicus  moderate,  half  surrounded  with  sickle-shapeil 
callus;  base  generally  concave,  with  strongly  marked,  revolving  line.  The  apex  is  usually  eroded,  the 
rest  ot  the  shell  above  is  grayish  or  pinkish,  with  irregular,  subradial,  broken,  brown  markings. 

Height,  10;  diameter,  15  mm. 

Aguadilla;  Hucares,  Porto  Rico;  Ensenada  Honda,  Culebra. 

The  upper  half  of  the  shell  ip  generally  much  eroded. 

Clilorostoina  maculostriatum  C.  B.  Adams. 

MonofUmta  macttlostriata  C.  B.  Adams,  Proc.  Bost.  Soc.  Nat.  Hist.,  v,  p.  6,  1846. 
Chlornrtoma  maculoMrlatwn  Pilsbry,  Man.,  xi,  p.  184,  pi.  xxiv,  flga.  88,  89,  1889. 

Shell  umbilicate,  low  conical;  whorls  slightly  convex,  the  last  feebly  angulate  at  the  base;  the 
surface  is  covered  with  fine,  but  distinct,  revolving  stride;  base  concave  around  the  umbilicus;  aperture 
Bubquadrate;  columella  with  a  callus  above  and  two  rather  strong  teeth  below.  Color  dark  green, 
olivaceous  or  brownish,  more  or  less  dotttni  with  white,  sometimes  fiamulate  with  white;  a  light  tract 
at  the  umbilicus  is  dotted  with  brown. 

Height,  9;  diameter,  10  mm. 

Hucares;  Arroyo,  PorU)  Rico,  one  young  shell. 

Oenui  LIYONA  Gray,  1842. 

Shell  large,  turbinate,  solid,  the  surface  mottled;  aperture  oblique,  smooth  within;  umbilicus 
large;  columella  arcuate,  with  a  callus  above  which  extends  half  way  aromid  the  umbilicus  and  is 
notched  in  the  middle;  operculum  with  very  numerous  whorls. 

liivona  pica  Linnaeus. 
T^abopica  Linneeus.  Synt.  Nat.,  x,  p.  763,  1768. 
Linrma  pica  Hlsbry.  Man.,  xi.  p.  277,  pi.  LXi,  flg.  24.  1889. 

Shell  large,  solid,  conical,  with  alK)ut  six  rounde<l  whorls,  the  8urfa<'e  generally  slightly  corru- 
gated; aperture  sul)orbicular,  oblique,  umbilicus  rather  wide;  operculum  circular,  nmltispiral,  often 
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with  a  large  green  patch.  Shell  whitish  or  greenish,  with  iiiactilations  or  zigzag  stripes  of  black;  often 
the  whole  of  the  upper  surfaoe  is  nearly  or  entirely  black. 

Height,  70;  diameter,  80  nun. 

San  Geronimo;  Galx)  Rojo  light;  Aguadilla;  Ponce;  Hucares;  San  Juan;  (luaniira,  Porto  Rico; 
Cabal lo  Blanco  Reef,  Vieques. 

This  beautiful  species  is  extremely  abundant  on  the  coral  rocks  of  the  entire  West  Indian  region, 
and  is  U8e<i  for  f«KKl  in  many  places.     The  operculum  is  a  lovely  object. 

Geniu  HICBOOAZA  Dall,  1881. 

Shell  flattene<l,  n>tellifonu,  nacreous  within  and  without,  umbilicated ;  lip  thin;  columella 
without  a  callus. 

Micrograza  rotella  Dall. 

Mierwjazu  roteUa  Dall.  Bull.  Mua.  Comp.  Zool.,  ix,  p.  51,  1881;  xxix,  p.  367,  pi.  XXU,  figs.  5.  5a,  1889. 

Shell  depressetl,  lenticular;  whorls  about  five,  the  earlier  two  or  three  roun<led,  the  apex  elevated; 
at  the  suture  of  the  later  whorls  there  is  an  elegant  row  of  small  nothiles;  last  whorl  subcarinate 
on  the  i^eriphery;  umbilicus  wide,  boundeil  at  its  edge  by  a  sharp,  crenate^l  angle;  aperture  nearly 
semilunar;  columella  short,  nearly  straight.  The  shell  sometimes  has  traces  of  very  fine,  revolving 
threads.     It  is  beautifully  iridescent  throughout  and  is  often  marked  with  zigzag  brown  flames. 

Diameter,  6;  height,  4  mm. 

Aguadilla;  Mayaguez,  Porto  Rico. 

Genu*  80LABIBLLA  Bearlei  Wood,  1842. 

Shell  umbilicattMl,  conit^al;  whorls  with  spiral  granose  line;  umbilicus  with  a  carinated  mai^gin. 

Tyi)e,  S.  cfirinatti  S.  AV<mmI. 

Solariella  amabilis  Jeffreys. 
TntchuH  amubilu!  JettreyH,  Brit.  Ooneh.,  iii.  p.  300,  1865;  v,  pi.  lxi,  fig.  6. 

Shell  pyrami<lal,  pearly,  somewliat  iridescent,  with  two  spiral  ridges  on  the  upper  part  of  the 
last  three  or  four  whorls,  with  several  finer  irregular  ridges  on  the  ba«i  of  the  shell;  the  suture  is 
ileep  and  narrow,  and  below  it  on  the  sloping  shoulder  are  nmuerous  ra<liating  ridges;  aperture  small, 
nearly  round,  the  last  whorl  but  slightly  joineil  to  the  |>enultimate  whorl;  umbilicus  rather  large, 
fnnnel-8hape<l. 

Height,  8;  diameter,  7  mm. 

Mayaguez,  Porto  Rico,  one  broken  shell. 

Genm  CALLI08T0MA  Swaiiuon,  1840. 

Shell  generally  imperforate,  conical,  rather  thin;  whorls  smooth,  spirally  ridged  or  granular,  the 
last  generally  angular  at  the  periphery;  aperture  subquatlrangular;  columella  generally  ending  in  an 
obsc'ure  tooth. 

Tyi>e,  Troi'htui  zizyphinuit  Linnaeus. 

Calliostoma  jujubinum  (^melin. 

TrochuAJujtthinu*  Gmellii.  Syst.  Nat.,  p.  3670,  1792. 

(WlioMomn  jiijiUn'num  Wlsbry,  Man..  XI,  p.  404,  pi.  XL,  flg.  16,  1889. 

Shell  pyramidal,  rather  solid,  with  nearly  flat  whorls,  the  last  roundly  carinate  below.  They  are 
generally  a  little  concave  and  swollen  on  the  base  and  are  sculptured  with  numerous  spiral,  beatled 
line,  with  finer  l)eaded  threads  between;  aperture  subquadrate;  umbilicus  narrow,  slightly  funnel- 
shaped.  The  lip  is  generally  Urate  within.  Color  chestnut  or  purple  brown,  with  narrow  curved 
longitudinal  white  streaks,  the  base  generally  dotted  with  white. 

Height,  33;  diameter,  26  mm. 

Mayaguez,  Porto  Rico,  the  lower  part  of  a  shell  of  one  of  the  varieties. 

Calliostoma  jujubinum  var.  rawsoni  Dall. 

(\tUioistoma  juJHhhiHin  var.  rawsoni  Dall,  Blake  Report,  II,  p.  369,  1889. 

Smaller,  with  narrower  umbilicus;  columella  thin,  and  the  tooth  which  is  found  in  the  type  la 
weak  or  absent.     Shell  more  conical  than  the  type  and  nmch  darker  in  color. 
Vieques,  one  shell. 
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Family  LIOTIID^. 

aenu  LIOTIA  Oray,  1842. 

Shell  tiirbiniforra  or  diwoidal,  longitudinally  ribbed  or  datlirate;  aj^erture  slightly  nacreous, 
with  continuous  peristome,  which  is  thickened  and  callous.  0|)erculum  multispiral,  corneous, 
hispid,  with  a  calcareous  layer  of  pearly  particles  spirally  dispose*!. 

Liotia  gemma  Tuoiney  &  Holmes. 

Trwhrnt  gnuma  T.  &  H.*,  Pleioc.  Foe.  8.  Car.,  p.  118,  pi.  xxvi,  flg.  4,  1856. 
Architertonica  tricariiuUa  Steams,  Proc.  Boet.  8oc.  Nat.  Hist,  for  1872,  p.  23. 

Shell  low  conical,  with  four  whorls,  which  are  sloping  above  and  have  on  the  wide  periphery 
three  revolving  carinas;  these  carinas  are  slightly  beaded;  there  is  a  revolving  row  of  beads  jus\ 
below  the  deep  suture;  there  are  on  the  body  whorl  additional  fine  beaded  ridges;  aperture  round, 
the  lip  but  slightly  thickened,  with  a  sulcus  separating  it  from  the  previous  whorl;  umbilicus 
moderate,  with  a  beaded  carina.  Surface  whitish  pink  or  purplish,  maculated  with  darker  color. 
There  is  a  row  of  reddish  spots  on  the  lower  peripheral  carina. 

Diameter,  3;  height,  2  mm. 

Mayaguez,  Porto  Rico,  one  slightly  broken  and  worn  shell. 

Family  VITRINELLIDiC. 

Oenui  LBPTOOTRA  Bnih,  1897. 

Shell  minute,  dull,  dirty  white  or  pale  brown,  covered  with  a  thin  straw-colored  epidermis; 
whorls  few,  ctmvex;  spire  elevated,  with  twisted  nuclear  whorl;  umbilicus  large;  aperture  very 
oblique;  lip  simple,  continuous. 

Leptogryra  inconspicua  Bush. 

Ij^lUogyra  inctm^picua  Bush,?  Trons.  Conn.  Acad.  Sci..  x,  p.  187, 1897. 

Shell  with  two  and  a  half  whorls,  with  low  obtuse  apex;  surface  nearly  smooth,  with  microscopic 
growth  lines  and  ill-define<l  wrinkles  extending  from  the  suture  some  distance  down  the  shell. 

Diameter,  1.3;  height,  1.8  mm. 

Mayaguez,  Porto  Rico,  one  young  shell,  of  which  the  identification  is  doubtful. 

Family  NERITIDiC. 

Oenu  HEBITA  (Linnsiu,  1768)  Lamarck,  1799. 

Shell  imperforate,  globular  or  oval,  solid,  smooth  or  with  spiral  sculpture;  spire  short;  ai>erture 
eemilunar,  entire;  lip  thick,  generally  toothed  within;  columellar  area  large,  fiattened,  often  si'ulptured, 
its  border  dentate.  Operculum  calcareous,  the  external  faire  granulous  or  sculptured,  [mucispiral; 
nucleus  excentric;  internal  face  callous;  apical  and  claviform  apophyses  well  developed. 

Nerita  peloronta  Linnaeus. 

Nerita  petoronia  Linnseus,  Syst.  Nat.,  x,  p.  778, 1758. 

Nerila  pdoronta  Reeve,  Conch.  Icon.,  ix,  pi.  ii,  Ars.  8,  86,  1866. 

Shell  with  a  sharp-pointed  spire  and  somewhat  rounded  whorls,  the  last  concave  just  below  the 
shallow  suture;  sculptured  with  revolving  ridges  which  are  strong  and  sharp  on  the  earlier  whorls 
but  which  become  rounded  and  rather  faint  toward  the  aperture;  within  the  lip  there  are  two  teeth 
above,  a  larger  and  a  smaller,  and  one  at  the  base,  and  between  these  there  are  vestigial  teeth;  there 
are  two  strong  teeth  on  the  columella,  the  upper  the  larger;  the  columellar  face  is  slightly  ri(lge<l, 
and  at  its  up|»er  termination  there  is  a  small  canal.  Color  whitish,  yellowish,  or  purplish,  variously 
mottled  and  zigzagged  with  red  or  black.  The  columellar  area  is  stained  red  a^  if  with  blood,  hence 
the  popular  name  **  Bleeding  t(M)th  shell." 

Height.  40;  diameter,  45  mm. 

San  Juan;  Huc^res;  Aguadilla,  Porto  Rico;  (Hilebra  Island. 
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Nerita  tessellata  Gmelin. 
Nerita  te^aeUata  (Imelin,  Synt.  Nat.,  p.  3686,  1792. 
Neriia  leswUata  Reeve.  Conch.  Icron.,  ix,  pl.ix.  fiK8.48,  43a,  1865. 

Shell  with  rather  low  bluntly  pointed  spire  and  from  three  to  three  and  a  half  whorls  which  are 
scarcely  convex,  the  last  flattened  or  a  little  concave  alx)ve;  the  sculpture  consists  of  strong,  roun<le<l 
ridges  throughout;  lip  thick,  grooved  within,  with  two  teeth  above;  coluinellar  area  excavated  pustulous; 
outline  of  columella  somewhat  incurved,  with  one  or  two  faint  teeth  in  middle.  Color  white,  tessel- 
lated with  black.     Sometimes  the  entire  shell  is  black,  with  a  few  white  markings;  interior  bluish. 

Height,  20;  diameter,  17  mm. 

This  abundant  8i)ecies  was  taken  at  thirteen  different  stations  about  Porto  Rico;  West  Indies; 
Florida  Keys. 

Nerita  tessellata  var.  prsBCOgrnita  C.  B.  Adams. 

yerila  jtraecogniia  Reeve,  Conch.  Icon,,  ix,  pi.  vii,  figs.  80a,  306,  1855. 

In  the  variety  the  spire  is  generally  lower  than  in  the  ty|>e,  the  columella  is  straighter  and  more 
strongly  toothed,  and  the  area  is  less  excavated. 

Height,  20;  diameter,  23  mm. 

Culebra,  four  shells. 

Nerita  versicolor  I^marck. 

Nerita  versicolor  Lamarck,  An.  sans  Vert.,  vi,  p.  198,  1882. 

Nerita  versicolor  Reeve,  Conch.  Icon.,  ix,  pi.  xu,  figs,  56,  a.  b,  c,  d,  1855. 

Shell  with  a  somewhat  elevated,  pointed  spire,  the  last  whorl  slightly  concave  l^elow  the  suture; 
sculptured  with  strong,  revolving  ridges  throughout;  aperture  crescentic;  lip  within  with  one  strong 
tooth  above  and  one  below,  with  a  row  of  smaller  ones  between;  columellar  area  full  or  fiat,  wrinkles, 
which  are  slightly  pustulous;  columella  convex,  with  four  strong  teeth.  Color  of  the  ground  whitish, 
often  brilliantly  tinted  with  red;  ribs  marked  with  square  or  elongated  violet  or  black  spots. 

Height,  20;  diameter  17  mm. 

Found  abundantly  at  nearly  all  the  stations  around  Porto  Rico. 

Oenm  HEBXTDIA  Lamarok,  1809. 

Shell  relatively  thin,  8ubglolx>se  or  oval,  whorls  generally  smooth,  sometimes  rough  or  spinoee; 
aj>erture  semicircular;  columellar  border  straight,  finely  toothed  or  smooth;  lip  sharp,  not  toothed  or 
ridged  within;  operculum  shelly,  with  a  flexible  border,  exhibiting  two  processes  which  have  been 
called  a  rib  and  a  peg. 

Neritina  reclivata  Say. 

Neritina  reclivata^Ay,  Journ.  Acad.  Nat.  Scl.  Phila.,  ui,  1822,  p.  2.'»7. 
Neritina  redivata  Tryon,  Man.,  x,  p.  39,  pi.  xii,  figs.  26-30,  1888. 

Shell  glol)08ely  conical;  spire  somewhat  produced  l)ut  obtuse;  whorls  cx)ncavely  slanting  on  the 
shoulder;  suture  well  define<l;  aperture  semilunar,  patulous;  inner  lip  nearly  straight,  faintly  toothe<l 
in  the  middle.  Color  olivaceous,  greenish,  or  brownish,  with  obliijue,  undulating  dark  lines  which  are 
sometimes  reticulated.     Height,  20;  diameter,  7  mm.     Vieques,  one  worn  shell. 

Neritina  virginea  Linnaeus. 

Nerita  virginea  Linneeus,  Syst.  Nat.,  ed.  x,  p.  778,  1758. 

Neritina  virginea  Reeve,  Conch.  Ico.i.,  ix.pl.  xxi,  fig.  92,  a  to  d.    1855. 

Shell  smooth,  i>olished,  usually  white,  sage  colored,  yellowish,  or  violatxjous,  with  a  fine,  close 
pattern  of  parallel,  longitudinal  darker  or  lighter  lines;  these  sometimes  are  reticulated,  or  give  the 
markings  the  appearance  of  scales  on  a  fish.  The  shell  may  be  variously  siK)tte<l  or  zoned;  in  fact  there 
is  an  endless  variety  in  coloring.  The  spire  is  generally  low  or  only  moderately  develojied  and  obtuse; 
the  whorls  below  the  suture  are  u.«?ually  a  little  sloijed,  the  lip  is  sharp,  the  columella  is  straight,  with 
a  number  of  rather  strong  teeth. 

Diameter,  from  6  to  20  mm.;  height  alwut  the  same  a.s  the  diameter,  sometimes  a  little  greater. 

San  Juan;  Mayaguez,  Porto  Rico;  a  numl)er  of  shells. 

Neritina  viridis  Linnseus. 
Nerita  viridis  Linneeus,  Syst.  Nat.,  ed.  x,  p.  778,  1758. 
Neritina  (Smaragdia)  viridis  Tryon,  Man.,  x,  p.  54,  pi.  xviii,  fig.  88,  1888. 

Mayaguez,  Porto  Rico,  one  dead  si>ecimen. 
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Family  HELICINIDiC. 

Shell  turbinated,  heliciform,  or  globular;  spire  short;  aperture  semicircular;  interior  walls 
absorbed  by  the  animal;  operculum  homy  or  calcareous,  nonspiral. 

Oenai  HELICIHA  Lamarck,  1799. 

Shell  imperforate,  having  a  callus  on  the  inner  wall  of  the  aperture;  whorls  few,  peristome 
thickened,  reflected;  operculmn  corneous  or  shelly. 
Type,  H.  neriiella  Lamarck. 

Helicina  vinosa  Shuttleworth. 

Helieiva  rinom  Shuttleworth,  Diagn.  neue  Moll.,  1854,  p.  92. 
Udicina  miwm  Sowcrby,  Ctonch.  Icon.,  xix,  pi.  xiv,  fig.  118.  a,  6, 1873. 

Porto  Rico;  Vieques. 

Helicina  uxnbonata  Shuttleworth. 
HeliHna  umbonata  Shuttleworth,  Diagn.  neue  Moll.,  p.  93,  1854. 
Porto  Rico. 

Helicina  hjalmarsoni  Pfeiffer. 

Hdicina  hjalmarsoni  Pfeiffer,  Mai.  Blfitt.,  iii.  1856,  p.  50. 

Hdicina  hjalmanoni  Sowerby,  Conch.  Icon.,  xix,  pi.  xxv,  fig.  228, 1878. 

Arecibo;  Ponce;  near  Utuado,  Porto  Rico. 

Helicina  striata  Lamarck. 

Helicina  glriata  Lamarck,  An.  sans  Vert.,  vi,  p.  103, 1822. 
Helicina  striata  Sowerby,  Conch.  Icon.,  xix,  pi.  xxii,  fig.  191, 1873. 

Porto  Rico,  several  localities. 

Helicina  subfusca  Menke.     Plate  54,  fig.  6. 
Hdicina  std\fusca  Menke,  Synopsis,  1828,  p.  19. 

Shell  depressed  globose,  with  distinct  growth  striae,  amber  colored  to  brownish;  whorls  five  and  a 
half,  nearly  flat  or  sometimes  having  a  faint  revolving  depression  at  some  distance  below  the  suture;  suture 
distinct  but  not  deep;  periphery  rounded  or  slightly  subcarinate;  aperture  semicircular,  outer  lip 
sharp;  basal  callus  granular. 

Height,  7;  diameter,  9  mm. 

Under  rocks  in  pastures,  Bayamon,  Porto  Rico,  and  also  at  St.  John  and  St  Thomas. 

Helicina  fasciata  Lamarck. 

Helicina  fasciata  I^marck,  An.  sans  Vert.,  vi,  p.  108, 1822. 
Hrlirina/asciata  Howerhy,  Conch.  Icon.,  xix,  pi.  ix,  fig.  73,  1878. 

Porto  Rico;  St.  John;  iKMSsibly  found  in  some  of  the  Lesser  Antilles. 

Helicina  phasianella  Sowerby. 

Helicina  phasiandla  Sowerby  in  Pfeiffer,  Mai.  Bl»ltt.,  iii,  p.  50, 1866. 
Hdicina  pka^ianeUa  Sowerby,  Conch.  Icon.,  xix,  pi.  xxx,  fig.  270,  1873. 

Vega  Baja;  Aguadilla,  Porto  Rico;  Vieques. 

Helicina  trochulina  d'Orbigny. 

Helicina  trochtUina  d'Orbigny,  Moll.  Cubana,  i,  p.  249,  pi.  xx,  figs.  10, 12,  1^1. 
Helicina  trochtUinaBowethy,  Conch.  Icon.,  xix,  pi.  xvi,  fig.  138, 1873. 

Porto  Rico. 

Helicina  foveata  Pfeiffer. 
Helicina  foveatn  Pfeiffer,  P.  Z.  S.,  1853,  p.  35. 

Vieques;  St.  Thomas. 

Oenai  STOASTOMA  C.  B.  Adami,  1849. 

Stoastoma  portoricense  Pfeiffer. 
Stoattoma  portoricense  Pfeiffer,  Mai.  Blfttt.,  in,  p.  61, 1866. 

Manati,  in  the  Delicias  plantation,  Porto  Rico. 
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Superfamily  ZTOOBRANCHIA. 

Family  FISSURELLID^. 

Subfamily  PISSURELLINA. 

Oeniu  FI8SVBELLA  Brugui^,  1791. 

Subgenus  Fissurella  e.  s. 

Shell  conical,  its  base  oval  or  elliptical;  apex  spiral  in  the  young,  removed  in  the  adult,  having 
a  roundetl  or  elliptical  anal  opening  which  is  bounded  inside  by  a  callus  with  entire  maiigins,  not 
truncate  or  excavated  behind.    Shell  capable  of  containing  the  entire  animal. 

SectioB  0RXMIDS8  H.  &  A.  Adama. 

Fissiuella  barbadensis  Gnielin. 

Palella  barbadensis  Omelin,  Syst.  Nat.,  p.  3729, 1792. 

Fismtrella  barbadensis  PiUbry,  Man.,  xii,  p.l64,pl.xxxvii,  figs.  40-49, 1S90. 

Shell  solid,  low,  conical,  with  ovate  base;  apex  subcentral,  with  rounded  opening.  Surface  sculp- 
tured with  radiating  ribs;  eleven  of  these  are  generally  stronger,  and  all  are  more  or  less  nidely  scaly. 
Color  whitish,  variegated  with  brown  or  purplish  markings;  interior  generally  greenish,  often  zoned. 

Greatest  length,  38;  breadth,  26;  height,  15  mm. 

San  Juan;  San  Geronimo;  Ponce;  Aguadilla;  Guanica,  Por^o  Rico;  West  Indies;  Florida  Keys, 

The  species  is  variable  in  the  degree  of  elevation,  sculpture,  and  in  coloring,  and  very  abundant 
One  shell  fn)m  San  Geronimo  measures  as  follows:  length,  26;  breadth,  15;  height,  6  mm.;  and  the 
principal  ribs  are  white. 

Fiftsurella  rosea  Gmelin. 

Palrlla  rosea  Gmelin,  Syst.  Nat.,  p.  3730, 1792. 

Fissurella  rosea  Pilsbry,  Man.,  xii,  p.  166,  pi.  LXii,  figs.  19-21, 1890. 

Shell  rather  thin,  low,  conical,  ovate,  narrowed  in  front;  apex  a  little  in  front  of  the  mi<idle  of 
the  shell;  anal  perforation  elliptical;  surface  sculptured  with  numerous  low,  rounded,  sometimes 
slightly  scaly  riblete;  internal  callus  not  inflated.  Color  grayish,  with  ten  to  twelve  broad,  purple 
rays;  sometimes  almost  the  entire  surface  is  purplish;  interior  greenish,  often  purple  or  rose-tinted. 

licngth,  26;  diameter,  18;  height,  7  mm.     San  Geronimo;  Aguadilla,  Porto  Rico. 

This  species  is  close  to  F.  bfirbadensh^  but  is  a  thinner,  more  delicate,  and  generally  smoother 

form. 

Fissurella  nodosa  Bom. 

Patella  nodosa  Bom,  Mu».  Ctes.  Vind. ,  p.  429. 1780. 

FissnreUa  nodosa  Pilsbry,  Man.,  xil,  p.  164,  pi.  xxx vii,  figs.  46-18, 1890. 

Shell  oval,  solid,  conical,  considerably  elevated;  apex  subcentral,  with  a  keyhole-shaped  orifice; 
Hurface  sculptured  with  strong,  radiating,  nodose  ribs.  CJolor  uniform  brownish  or  white.  The  internal 
callus  is  distinctly  marked  but  not  swollen,  and  from  it  there  are  generally  faint  radiating  grooves  that 
mark  the  position  of  the  ribs. 

Length,  30;  breadth,  22;  height,  17  mm. 

San  Geronimo;  San  Juan;  Aguadilla,  Porto  Rico;  We«t  Indian  region  generally. 

Subgenus  Clypidella  Swainson. 

Fisstirella  fasciciilaris  Lamarck. 

FisstireUa  fascieidaris  I^marck,  An.  sans  Vert.,  vi.  p.  14, 1822. 

Fissurella  fascictUaris  Pilsbry,  Man.,  xii,  pi.  177,  p.  xxxvil,  figs.  59, 60, 1890. 

Shell  depressed,  oval,  moderately  solid,  the  ends  slightly  raised;  orifice  somewhat  cross-shaped, 
elongated,  narrow,  and  with  a  wider  area  in  the  middle;  surface  sculptured  with  numerous  fine, 
radiating,  roughened,  or  nodulous  ribs  which  are  reddish  brown  or  crimson,  usually  darker  than  the 
intervening  spaces;  within  the  l)order  is  thickene<l  and  nearly  smooth;  the  callus  is  distinct  and 
radiately  ridged  and  the  color  is  pink,  purplish,  and  whitish,  often  shaded  green. 

Length,  21;  diameter,  17;  height,  6  mm.     San  Juan;  San  Geronimo,  Porto  Rico. 

A  lovely,  somewhat  saddle-shape*!  sj)ecie8,  close  to  and  easily  mistaken  for  F.  pusfuln  I^marck. 
The  latter,  however,  is  decidedly  truncated  in  front,  while  the  species  under  consideration  is  roun<UMl 
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Subfamily  FISSURELLIDIN^. 
Oenus  LUCAPIKELLA  PUsbry,  1890. 

Shell  oblong,  depressed,  narrowed  in  front,  cancellated;  apex  with  a  large  opening,  which  is 
margined  within  by  a  strong,  entire,  nontruncate  border.  The  shell  characters  are  essentially  the 
same  as  in  Pismt,rella,  the  differences  between  the  two  genera  being  mostly  anatomical. 

Type,  Clypidella  callomarginata  Carpenter. 

Lucapinella  limatula  Reeve. 

Fisstirella  limatiUa  Reeve,  Conch.  Icon.,  FimireUa,  fig.  115,  1860. 

Shell  oblong,  narrowed  and  rounded  in  front,  depressed,  the  summit  subcentral,  with  a  large 
opening  of  the  same  shape  as  the  shell;  surface  sculptured  with  alternately  larger  and  smaller  radiating 
ribs;  sometimes  there  are  two  or  three  small  ribs  between  the  larger  ones,  and  all  are  crossed  by 
r^ular  concentric  laminae  which  rise  into  erect  scales  over  the  ribs;  white  or  rayed  with  ashen  purple 
or  blackish.     The  callus  around  the  opening  is  heavy  and  continuous. 

Length,  26;  breadth,  15;  height,  6  mm. 

Catano;  Mayaguez  Harbor,  Porto  Rico. 

One  specimen  of  the  dimensions  given  above  came  from  the  former  locality. 

Oenui  LUCAPINA  Gray,  1867. 

Shell  oblong  oval,  embedded  in  mantle  but  covering  most  of  the  animal;  apex  in  front  of  middle, 
having  a  large  oval  perforation;  edges  of  shell  not  thickened,  regularly  and  finely  crenulated. 

8eotion  OHLAKYSOOLYPHIS  PiUbry,  1890. 

Lucapina  adspersa  Philippi. 
FvmtreUa  adspersa  Philippi,  Abbild.  und  Beschr.,  ii,  p.  34,  pi.  i,  fig.  3,  1845. 

Shell  oblong,  depressed,  conical,  narrower  in  front,  the  sides  a  little  convex,  the  apex  in  front 
of  the  middle  of  the  shell;  surface  sculptured  with  radiating,  alternately  larger  and  smaller  ribs,  Avhich 
are  crossed  by  strong,  concentric,  regular  ridges;  perforation  oval,  much  the  shape  of  the  shell;  inner 
border  strongly  crenulate,  the  teeth  arranged  in  pairs;  callus  strong,  swollen,  truncated  behind,  and 
having  a  greenish  streak  along  each  side.  Color  whitish  or  pale  brownish,  with  from  seven  to  nine 
broad  rays  of  darker  color;  bluish  white  within,  showing  the  rays. 

length,  21;  breadth,  II;  height,  5  mm. 

San  Geronimo,  one  shell,  not  adult. 

Lucapina  cancellata  Cowerby. 
FistmrcUa  cancellaia  Sowerby,  Conch.  111.,  fig.  29,  1839. 

Shell  oblong,  scarcely  narrowed  in  front,  low  conical,  sculptured  with  numerous  radiating  ribs 
which  are  alternately  larger  and  smaller,  and  strong,  regular,  concentric  threads,  which  form  flattened 
nodules  where  they  cross  the  ribs;  orifice  rather  large  in  front  of  the  middle,  long  oval,  stained 
blue  black;  inside  white,  the  callus  bluish  black,  slightly  truncate  behind.  Color  white  throughout 
or  faintly  rayed  or  flecked  with  brown. 

Length,  25;  breadth,  15;  height,  7  mm. 

One  fine  alcoholic  specimen  was  obtained  from  tlie  reefs  at  Ponce. 

Subfamily  EMARGINULIN^. 
Oenui  FISSURIDEA  Swainson,  1840. 
Shell  ovate,  conical,  the  orifice  in  front  of  the  middle;  apex  spiral,  inclined  backward  when 
young;  surface  cancellated;  internal  opening  having  a  strong  callus  within,  which  is  truncated  behind 
or  has  a  pit.     The  shell  characters  of  several  of  the  genera  of  the  Fis»arellidie  are  not  well  differen- 
tiated, the  classification  being  based  largely  on  the  anatomy. 

Fissuridea  listeri  d'Orbigny. 
FimireUa  Utteri  d'Orbigny,  Moll.  Cubana,  ii,  p.  197,  pi.  xxiv,  figs.  37-39,  1845. 

Shell  solid,  conic,  moderately  elevate<l;  sides  nearly  straight;  sculpture  consisting  of  radiating 
ribs  which  are  alternately  larger  and  smaller;  sometimes  there  are  three  sets  of  them  oi  different  sizes; 

F.  C.  B.  1900—29 
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they  are  crossed  by  concentric  ricjges  which  are  often  nodose  at  the  crossings;  perforation  keyhole- 
shaped,  bounded  by  a  black  line  without  and  a  callus  within  that  is  distinctly  truncated  behind;  inner 
edge  of  the  shell  toothed,  and  from  the  edge  there  are  grooves  running  inVard  that  mark  the  place  of 
the  ribs;  white  within  the  hole,  callus  Honietimes  bounded  with  a  dark  line;  the  outside  of  the  shell  if* 
whitish,  unicolored,  or  with  radial  dark  stri|)e8. 

Length,  35;  breadth,  26;  height,  15  mm. 

»San  Juan;  San  Geronimo,  Porto  Rico. 

Fissuridea  altemata  Say. 

Fumirella  aUemala  Say,  Journ.  Acad.  Nat.  Sei.,  Phila.,  il,  p.  281,  1822. 
Objphis  aUemnia  Pilsbry,  Man.,  xii,  p.  211,  pi.  xxxvii,  fi^.  .'>0-53, 1800. 

Shell  oval,  elevated,  conical;  front  slope  straight  or  concave;  back  slope  generally  convex; 
surface  closely  sculptured  by  radiating  ribs,  of  Avhich  three  are  small  and  every  fourth  one  is  larger; 
these  are  crossed  by  fine,  concentric  laminai  which  form  little  scales  where  they  pass  over  the  ribs^ 
Color  white,  grayish,  or  yellowish,  radiately  marked  with  pink,  brown,  or  black  stripes  which  are 
often  somewhat  broken.  The  summit  is  in  front  of  the  middle,  more  or  less  inclined  forward;  opening 
keyhole-shaped,  the  front  part  of  it  appearing  as  if  it  had  been  broken  away  for  some  distance  down 
the  shell.     Inside  white;  margin  toothed. 

Length,  36;  breadth,  22;  height,  16  mm. 

Ensenada  Honda,  Culebra. 

Fissuridea  altemata  var.  dysoni  Reeve. 

FiMurella  dywni  Reeve,  Conch.  Icon.,  vi,  fig.  63. 

A  form  with  very  strong,  sharp  sculpture  and  intensely  black,  broken,  nuliating  stripes,  which 
become  brownish  at  the  l)ase  of  the  shell. 

Ensenada  Honda,  Culebra. 

Fissuridea  altemata  var.  sayi  Dall. 

FUtsiirella  dltenuiia  var.  myi  Dall,  Blake  Report,  ii,  p,  407,  1889. 

This  form  differs  from  the  F.  altemata  of  Say  in  being  smaller  and  generally  without  lolor  (»r 
only  having  a  faint  olivaceous  tint  and  in  having  a  more  delicate  shell. 

Mayaguez,  Puerto  Real,  Porto  Ric'o. 

Fissuridea  varieg'ata  Sowerby. 

Fiffiurflla  varicgaia  Sowerby.  Thes.Conch.,p.  '200.  figs.  172,173. 

Shell  small,  oblong,  depressed,  back  sloj>e  a  little  rounded,  front  slope  nearly  straight,  sculp- 
tured wnth  alternating,  radiate  ribsand strong  concentric  threads;  opening  long,  somewhat  cross-shaped. 
Interior  toothed  at  border.  The  ground  is  whitish,  and  there  are  about  seven  wide  bottle-green  or 
brownish  radiating  stripes  which  do  not  reach  the  summit,  and  these  show  through  on  inside  of  shell. 

Length,  10;  breadth,  5;  height,  2.5  mm. 

Mayaguez  Harbor,  one  immature  shell. 

Fissuridea  viridula  Lamarck. 

FissureUa  idridula  Lamarck,  An.  sans  Vert.,  vi,  p.  13,  1822. 
Glyphh  viridtda  Pilabry,  Man.,  xii,  p.  226,  pi.  lxii,  figs.  22-26,  1890. 

Mayaguez;  Aguadilla,  Porto  Rico  (Gundlach). 

OenuB  SUBEMABODniLA  Blainville,  1826. 
Shell  round-oval,  conical;  apex  near  the  middle,  curved  backward;  surface  radiately  ribbed; 
anal  notch  generally  short,  continuing  upward  as  a  groove  inside,  the  groove  covered  by  a  prominent 
rib  outside;  muscle  sc^r  horseshoe-shaped,  its  anterior  ends  recurved  and  pointed  towards  the  summit 
of  the  shell. 

Subemarginula  octoradiata  ((rmelin)  A.  Adams. 

PateUa  octoradiata  Gmeliii  (part) ,  Syst.  Nat,  p.  8699,  1792. 

Sithemarffinula  octoradiata  Pilsbry,  Man.,xn.  273,  pi.  xxix,  figs.  17, 18, 37, 1890. 

Shell  oval,  solid,  conical;  apex  subcentral,  inclined  backward  and  to  the  right;  there  are  eight  prin- 
cipal radiating  ribs  with  smaller  intermediate  ones  which  are  generally  roughly  nodulous.  Whitish 
without,  olive  or  brownish  green,  sometimes  bluish  wuthin.    Anterior  groove  narrow;  border  toothed. 

Length,  23;  breadth,  20;  height,  10  mm.     San  Geronimo;  Ponce;  Fajardo;  San  Juan,  Porto  Rico. 
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Subemarginula  notata  Linnft>iuj. 

Patella  nolaln  IJnnaeu8,  Syst  Nat,  ed.  x,  p.  784,  1758. 

Subemarginula  notata  Pllsbry,  Man.,  xii,  p.  282,  pi.  LXiv,  figs.  34,  85.  1890. 

San  Juan,  Porto  Rico  (Gundlach). 

Subemarginula  roUandii  FiscluT. 
KmargintUa  roUandii  Fischer,  Jouni.  de  Conchy.,  v,  p.  356,  pi.  xii,  fig.  10, 185*;. 

Shell  small,  oval,  with  the  apex  subcentral,  recurved,  sculptured  with  une(iual,  radiating;  rilw,  and 
crossed  hy  coarse,  low,  concentric  cords;  anterior  fissure  deep,  straight,  its  sides  nearly  parallel.  Color 
white,  greenish  or  pinkish;  interior  whitish,  with  white  rays. 

Length,  8;  width,  6.5;  height,  3  mm. 

Ensenada  Honda,  Culehra,  one  specimen. 


SulxdH^s  AMPHINErRA. 
Order  POLYPLACOPHORA. 

MoUusks  whose  dorsal  surface  bears  eight  imbricating  shelly  plates  embedded  in  an  outer  zone 
or  ginile;  head  divided  from  the  l)ody;  gills  numerous,  occupying  a  groove  on  each  side  between  the 
foot  and  mantle;  foot  adapted  to  creeping. 

Family  LEPIDOPLEURID/E. 
OenuB  LEPIDOPLEUBUS  Riiio,  1826. 

Girdle  with  minute,  gravelly,  smooth  or  striated  scales,  usually  with  a  fringe  of  longer  stales, 
valves  without  insertion  plates,  or  with  the  inserted  margin  entire. 

LepidopleuruB  pergranatus  Dall.     Plate  58,  figs.  1,  a-c. 
Lrptochiton  perffranaiu*  Dall,  Blake  Report,  ii,p.414, 1H89. 

Shell  elongated,  slightly  elevated,  regularly  arcuate,  without  a  jugum;  valves  wide,  without 
apices;  front  and  back  valves  more  or  less  concave;  posterior  valve  without  elevated  aj)ex.  The  whole 
surface  of  the  shell  is  covered  with  close,  granular  sculpture;  the  lateral  areas  slightly  raised,  and  in 
addition  to  the  granulation  sculptured  with  curved  "furrows  which  become  fainter  on  the  central  areas 
and  are  carried  around  parallel  with  the  sides  and  back  of  the  valves.  Girdle  wide,  covered  with 
delicate  scales;  entire  shell  waxen  or  white. 

length,  12;  breadth,  6.5  mm. 

Off  San  Juan,  Porto  Rico;  also  near  Dominica,  in  138  fathoms. 

Family  CHITOMD^. 

Subfamily  ISCHNOCHITONIN^. 

Oenai  CRSTOPLEUBA  Shattleworth,  1858. 

Valves  external,  having  sharp, slit  insertion  plates  (at  the  place  of  insertion  of  the  girdle);  girdle 
leathery,  more  or  less  hairy;  gills  extending  almost  or  entirely  to  the  front  end  of  the  foot. 

Chaetopleura  janeirensis  Crray. 
ChUonjaneireiuns  Gray.  Spic.  Zool.,  p. 6,  pi.  iii,  fig. 8,  1828. 

Shell  oblong,  elevated,  rather  narrow;  dorsal  ridge  somewhat  angular,  ashen,  olive  or  brownish, 
strongly  sculptured;  the  mucro  in  front  of  the  middle,  rather  prominent;  lateral  areas  strongly  elevated, 
sculptured,  with  four  coarse,  granose  ribs;  anterior  valve  having  eleven  to  eighteen  such  ribs;  central 
areas  with  about  twelve  granose,  atmte  threads  on  eatth  side  of  the  jugum;  girdle  with  a  few  short, 
delicate  hairs. 

Length,  18;  diameter,  9  nun. 

Ensenada  Honda,  Culehra. 
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Oenns  I8CHN0CHIT0H  Gray,  1847. 

Valves  external,  with  sliarp,  slit  im*ertion  plates,  the  teeth  not  buttressed.  Eaves  generally  solid; 
girdle  covered  with  imbricating  scales,  flat  or  convex,  smooth  or  striated. 

Subgenus  Stenoplax  Carj)enter,  1878. 

iBchnochiton  limaciformiB  Sowerby. 

Chiton  UmnciformU  S<jwerby,  P.  Z.  S..  18:52,  p.  26. 

Ischnochitoii  Umacijormi*  Pilshry,  Man.,  xiv,p..'>7,pl.  xvi.  fijfs.  9-16, 1892. 

Shell  elongated,  narrow,  elevatcil,  buff  gray,  or  greenish,  marbled  indistinctly  with  darker 
color,  occa*!ionally  blotche<l  witli  red,  longitudinally  costellate  but  not  granose;  girdle  scales  minute; 
sculpture  of  the  central  areas  consisting  of  fine,  smooth  longitudinal  riblets;  these  continue  on  the  lateral 
areas,  becoming  broader  and  flat,  and  are  waved  on  the  slope  between  the  two  areas.  End  N'alves 
sculptured  with  close,  flattened,  concentric  ridges,  which  are  somewhat  wavy. 

Length,  35;  breadth,  12  mm. 

Ponce  Reefs,  Porto  Rico. 

iBchnochiton  purpurascens  C.  B.  Adams. 

CMUm  ptirpurasccn*  C.  B.  Adams,  Proc.  Bost.  Soc.  Nat.  Hist.,  1845,  p.  9. 
Ischnochiton  purpurascem  Pilsbry,  Man.,  xiv,  p.  58,  pi.  xvn,  tiKn.  23,  24,  1892. 

Eastern  Porto  Rico  (Gundlach). 

Ischnochiton  floridanus  Pilsbry. 

IBchnochiton  floridanm  Pilsbry,  Man.,  xiv,  p.  .58,  pi.  xvii,  figs.  19-22. 1892. 

Shell  elongated,  narrow,  elevated,  the  valves  roundly  arched,  not  carinated;  lateral  areas  raised, 
longitudinally  costellate,  the  riblets  cut  into  granules  by  radiating,  impressed  lines  over  the  whole 
area  or  the  forward  part  of  it.  End  valves  cut  into  granules;  central  areas  longitudinally  ribbed; 
I>osterior  valve  large,  rather  depressed,  the  mucro  slightly  posterior;  girdle  delicately  marbled  with 
bluish  and  gray,  densely  covered  with  rounded,  solid,  striated  scales.  Color  whitish  or  pale  green, 
variously  mottled  with  olive,  blackish,  or  gray. 

Length,  35;  breadth,  11.5  mm. 

Ensenada  Honda,  Culebra,  one  small  specimen. 

Subgenus  Tr.\chydermon  Carpenter,  1863. 
Ischnochiton  liozonis,  n.sp. 

Animal  small,  girdle  nearly  smooth,  reddish  brown;  valves  dark  red,  more  or  less  flecked  with 
white,  or  white  and  gray;  surface  of  the  valves  nearly  smooth,  minutely  granulose,  the  granules  more 
evident  on  the  lateral  areas  which  are  slightly  raised;  anterior  valve  small,  with  ten  slits,  above  with 
some  obscure  radiating  ridges;  middle  valves  with  moderately  prominent  mucro,  wide  dorsal  angle,  no 
radial  sculpture,  the  insertion  plates  with  one  slit,  interior  of  valve  pinkish  white,  sinus  wide,  the 
valve  callus  forming  a  strong  lx)w-8haped  ridge;  posterior  with  a  moderately  elevated  mucro,  narrower 
sinus,   ten  or  eleven  slits,  the  tegmentum  much  the  shape  of  a  watermelon  seed.     Gills  median. 

Length,  about  10;  width,  about  7  mm. 

Ensenada  Honda,  Culebra;  Porto  Rico,  two  specimens. 

Subgenus  Ischnochiton  Gray. 

Ischnochiton  striolatus  Gray. 

ChiUm  striolatm  Gray,  Spic.  Zool.,  p.  6, 1828. 

Chiton  gtriokUus  Reeve,  Conch.  Icon.,  Chiton,  pi.  xxii,  fig.  144, 1847. 

Shell  oblong,  the  back  distinctly  or  faintly  keeled,  side  slopes  convex.  Surface  apparently 
smooth,  the  lateral  areas  moderately  distinct,  somewhat  raised,  sculptured  longitudinally  with  narrow 
zigzag  grooves;  central  areas  having  excessively  fine  quincuncial  granulation;  end  valves  with 
concentric,  zigzag  grooves  and  minute  granulation;  girdle  whitish,  clouded  blue  with  orange  flecks 
generally,  and  densely  covered  with  striate  scales.  Color  variable,  usually  olive  green,  slaty  or 
cream-colored,  more  or  less  mottled. 

length,  14;  breadth,  8  mm. 

Arroyo;  Ponce,  Porto  Rico;  Ensenada  Honda,  Culebra. 
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Ischnochiton  striolatus  var.  funiculatus  Carpenter. 

Isc^MochUmi  funiculabui  Carpenter  ms. 

One  specimen  was  taken  at  Puerto  Real  which  is  pro})a})ly  this.  Mr.  Hlsbry  regards  it  as  a 
variety  of  /.  striolatus  Gray. 

Ischnocldton  papillosus  C.  B.  Adams. 

Chnm  )mpiUo8U8  C.  B.  Adams.  Proc.  Bost.  Soc.  Nat.  Hist.,  1845,  p.  9. 
fm-hnochiton  papilloma  Pilhbry,  Man.,  xiv,  p.  114,  pi.  xxi, figs.  40,41, 1892. 

Shell  small,  oval,  carinated,  the  side  slopes  faintly  convex;  surface  not  divide*!  into  distinct 
areas,  apparently  smooth  but  really  closely  granulate  throughout.  Color  whitish,  mottled  with  olive 
j^reen,  or  uniform  greenish  or  brownish. 

Length,  8;  breadth,  5  mm. 

Ensenada  Honda,  Culebra. 

Ischnochiton  reticulatus  Reeve. 
ChiioH  reticulatus  Reeve,  Conch.  Icon.,  pi.  x v,  flg.  83, 1847. 
Eastern  Porto  Rico  (Gundlach). 

Subfamily  CHITONIN^. 

Oenns  CHITON  Linnaeus,  1758. 

Valves  wholly  external,  the  beak  of  the  tail  valve  median  or  anterior;  insertion  plates  longer 
than  the  eaves,  slit  into  deeply  and  finely  pectinateci  teeth.  Girdle  coverwl  with  closely  imbricating 
convex,  smooth,  or  striated  seal  as. 

Chiton  tuberculatuB  Linnaeus. 

(JiUon  tiiberailatus  Linnaeus, Syst.  Nat.,  ed.  x,  p. 667, 1758. 

aiitrm  htberciOntm  Pilabry,  Man.,  xiv.  p.  153,  pL  xxxiii.  figs.  58-^.  1892. 

Shell  oval-oblong,  rather  elevated,  carinated;  the  side  slopes  nearly  straight;  lateral  areas  raised, 
sculptured  with  about  five  cord-like,  radiating  riblets,  which  are  usually  interrupted  and  broken  and 
bear  low  tubercles;  central  areas  smooth  along  the  ridge,  the  sides  sculptured  with  longitudinal  riblets 
curving  inward;  end  valves  closely  tuberculate. 

Color  varying  from  light  olive  to  dark  green,  sometimes  unicolored,  generally  speckled  on  the 
side  areas  and  end  valves;  some  of  the  valves  have  a  dark  stripe  on  the  ridge. 

Length,  60;  breadth,  33  mm. 

Hucares;  San  Juan;  Ponce  Reefs;  Aguadilla;  Guanica,  Porto  Rico;  Caballo  Blanco,  Vieques. 

Chiton  tuberculatus  var.  assimilis  Reeve. 

Oiiton  OMimUU  B-eeve,  Conch.  Icon.,  pi.  xiv,  fig.  76  (right-hand  figure),  77ft,  1847. 

Fawn-colored,  with  white  dots  on  the  lateral  areas;  carina  banded  with  brown;  girdle  light 
green;  central  areas  sculptured  with  fine,  close  riblets. 

Guanica,  Porto  Rico. 

Chiton  squamosus  Unnaeus. 

Chiton  squamostts  Linnsens.  Mas.  Ludov.  Ulrirje,  p.  465,  1764. 

Chiton  squamosus  Pllsbry.  Man.,  xiv,  p.  155.  pi.  xxxv,  figs.  80-K2,  1892. 

Shell  oblong,  elevated  or  depressed,  carinated,  the  side  slopes  somewhat  convex;  surface  of  lateral 
areas  minutely  lx»aded;  central  area  smooth,  lusterless.  Color  buff,  the  central  areas  regularly  and 
conspicuously  striped  longitudinally  with  gray  or  black. 

Length,  60;  breadth,  32  mm. 

Aguadilla;  San  Juan;  Hucares,  Porto  Rico. 

Chiton  viridis  Spengler. 
CfiUtm  viridis  Spengler,  Skriv.  af  Nat.  Selsk.,  iv,  p.  70,  pi.  vi,  fig.  v,  1797. 

Shell  oval,  somewhat  elevated  and  carinated,  side  sloi>es  slightly  convex;  lateral  areas  strongly 
raised,  sculptured  with  three  or  four  low,  rmliating  ribs,  bearing  low,  rounded  pustules,  sometimes 
without  radiating  ribs;  central  areas  smooth  in  the  middle  but  sculptured  along  the  diagonal  lines  with 
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S-shapen  nos;  end  valves  with  radiating  series  of  tul)ercle8,  which  are  sometimes  scattered.    Ck)lor  gray- 
whit**  to  olive,  irregularly  marked  on  central  areas  or  ridge  with  blackish;  sometimes  all  blackifih. 

Length,  36;  breadth,  22  mm.     • 

Ponce  Reefs,  Porto  Rico,  one  specimen. 

Oliiton  marmoratuB  (inielin 

Chiton  marmorattu  Gmelln,  Syst.  Nat.,  p.  3206,  1792. 

C/iitoti  marmorcUm  Pilsbr>'.  Man.,  xiv,  p.  158,  pi.  xxxiv,  figs.  72-76,  1892. 

Shell  oval,  rather  elevated;  dorsal  ridge  round-angular  to  carinate;  side  slopes  convex  or  straight; 
surface  smooth,  iwlished;  lateral  areas  a  little  rai.sed.  Color  olive  to  dark  brown  or  purple  brown, 
variously  marked  with  darker  blotches  and  longitudinal  lines;  girdle  blot<*-hed  alternately  green  and 
light  blue. 

Length,  56;  breadth,  32  mm. 

Guanica;  Aguadilla;  San  Juan,  Porto  Rico. 

Oenai  ACAKTHOPLEUBA  Ouilding. 

Valves  exj»o.sed,  l)eaked,  generally  lusterless  or  eroded;  provided  with  eyes  on  the  forward  part 
of  the  lateral  areas  and  the  end  valves;  insertion  plates  all  conspicuously  ])ectinated  outside;  girdle 
thick,  covei-ed  with  calcareous  spines. 

Acanthopleura  granulata  Gmelin. 

aiiton  grantUatus  GmeXin,  Syst.  Nat.,  p.  3205,  1792. 
Acanthopleura  graiudata  Pllsbry,  Man.,  xrv,  p. 227,  pi.  l,  1892. 

Shell  large,  oblong,  moderately  elevatetl  or  roundly  archeil;  valves  solid,  with  faintly  marked 
lateral  areas,  granulated  all  over;  the  color  is  generally  ashy  or  brownish,  usually  darker  on  the  ridge; 
girdle  wide,  com}x>sed  of  variou.^^-sized  spines,  looking  like  a  growth  of  very  line  lichens,  ashy,  blotched 
with  brownish  or  blackish. 

length,  65;  breadth,  38  mm. 

One  of  the  most  abundant  of  American  chitons,  found  on  almost  every  rocky  coast  from  lower 
Florida  to  northern  South  America.  The  valves  are  almost  invariably  eroded,  even  in  young  speci- 
mens, so  that  little  or  no  sculpture  can  be  seen.  The  material  collected  by  the  Fish  Hawk  expedition 
was  taken  at  nearly  every  locality  visited  in  Porto  Rico  and  on  the  island  of  Culebra, 

Acanthopleura  granidata  var.  mucronulata  Shuttleworth. 
Chiton  {Acanthropleui-a)  mucrontUntus  Shuttleworth,  Benier  Mltth.,  j*.  79.  1H53. 
Eastern  Porto  Rico  (Gundlach). 

Oenni  CEBATOZOHA  Dall,  1882. 

Shell  with  strong,  exposed  valves.  Insertion  plates  of  anterior  valve  long,  sharp,  rough  outside, 
thickened  at  the  slits,  which  correspond  in  position  to  the  external  ribs;  middle  valves  with  similar 
propi)ed  teeth.     Girdle  tough,  bearing  peculiar  hornlike  spines,  generally  sparsely  bunched  at  the 

sutures. 

Ceratozona  rugosa  Sowerby. 

Chiton  nigosm  (Gray)  Sowerby,  ()onch.  111.,  No.  6,  fig.  49, 1841? 

Shell  oblong,  rather  convex;  surface  generally  eroded;  green,  oiive,  or  blackish,  the  central 
areas  whitish  along  the  middle,  flamed  with  blackish  or  green  at  the  sides;  tail  valve  with  a  broad, 
pink  ray  behind;  lateral  areas  defined  by  a  strong  rounded  rib,  having  a  sculpture  of  irregular,  wavy 
wrinkles  over  ribs  and  interval  and  on  the  sides  of  the  center. 

Length,  40;  breadth,  25  mm. 

Aguadilla,  Porto  Rico,  two  sjiecimens. 

OenuB  ACAHTH0CHITE8  Bisio,  1826. 

V^alves  partly  buried  in  the  girdle,  the  exposed  part  consisting  of  a  smooth  or  striated  dorsal 
band  and  granulated  side  areas,  the  latter  sometimes  lacking;  anterior  valve  with  five  symmetrically 
}»lmted  slits;  median  valves  with  one  slit  on  each  side;  posterior  valve  with  two  to  several  slits;  girdle 
hairy  to  naked,  but  always  having  four  bristle-bearing  pores  around  the  head  valve  and  a  series  of 
pores  on  each  side  at  the  sutures. 
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Acanthochites  spiculosus  Reeve. 
ChiUm  spiciiloma  Reeve,  Coneh.  Icon.,  pi.  ix,  fig.  47, 1847. 

Shell  elongate-ovate;  valves  semilunar,  rough  throughout;  blackish  brown;  ligament  horny, 
furnished  with  thick  tufts  of  bright  greenish  glassy  spiculse. 

Acanthochites  spiculosuB  var.  astrigrer  Reeve. 
rhitan  astriger  Reeve,  Coneh.  Icon.,  Chiton,  pi.  xviii,  fig.  109,  1847. 

Shell  oblong,  rather  depressed,  not  carinated;  valves  variously  colored,  often  with  rather  wide 
white  stripes  on  the  sides;  girdle  velvety,  olive  green,  with  eighteen  large  tufts  of  greenish  spicule.**, 
the  periphery  having  a  fringe  of  spicules. 

I^ength,  20;  breadth,  9  mm. 

Fajardo,  Porto  Rico;  Ensenada  Honda,  Culebra.     Only  one  variety  was  collected. 

Acanthocldtes  hemphiUi  Pilsbry. 
Arnnthoehites  hempMIU  Pllabry,  Man.,  xiv,  p.  34,  pi.  xiii,  figs.  65-67,  1892. 

Animal  elongated;  the  shell  narrow,  not  exceeding  one-fourth  the  total  width  in  alcoholic 
speeinieuH,  scarcely  carinated,  somewhat  ovate,  truncated  l>ehind,  brownish  red  marked  with  white; 
girdle  pale  brown,  roughene<l  with  minute  scales  or  spicules,  with  a  fringe  of  longer  white  spi<rule^  at 
it«  edge  and  containing  eighteen  small  tufts  of  red-brown  or  whitish  spicules. 

Length,  35;  breadth,  17  mm.     Other  spei^imens  are  smaller. 

Ensenada  Honda,  Culebra. 

Class  SCAPHOPODA. 

Order  SOLENOCOXCHA. 

Family  DENTAL!  D^. 

OenuB  DEHTAUTTM  LinxuBUB,  1758. 

Shell  tubelike,  curved,  but  not  spiral,  attenuated  posteriorly;  anterior  orifice  larger  than  tliat  at 
the  jxisterior  end;  ilorhsal  face  ctmcave;  ventral  face  convex;  no  operculum. 

Sul)genus  Dentalium  s.  s. 

Dentalium  gouldi  Dall. 
Dmtalium  gouidi  Dall,  Blake  Report,  n,  p.  424,  pi.  xxvi,  fig.  4,  1889. 

Shell  elongated,  slender,  slightly  or  considerably  curved;  surfat^e  polished,  sometimes  having 
longitudinal  microscopic  striae,  hexagonal  throughout  most  of  its  length  but  often  round  at  the 
a{>erture,  the  angles  pinched  up  into  distinct  ribs.     C-olor  vitreous  or  milky  white. 

length,  42;  diameter,  2.5  mm. 

Mayaguez  Harbor,  Porto  Rico,  one  fine  specimen  and  two  small  ones. 

This  has  been  more  or  less  generally  known  under  the  name  of  />.  Ju'xagminm  Gould,  but  it  is 
not  the  original  D.  hexagonum^  which  comes  from  China. 

Subgenus  Antalis  H.  &  A.  Adams,  1854. 

Bentaliuxn  taphriuxn  Dall.     Plate  54,  fig.  19. 

Dcntaiium  taphrium  Dall,  Bull.  Mus.  Comp.  Zool.,  xvni,  p.  422, 1889. 
Dentaiium  taphrium  Pilsby  &  Sharp,  Man.,  xvii,  p.  58, 1897.  , 

Shell  small,  rather  stout,  moderately  curved,  with  thirty  or  more  low  ribs,  those  of  the  dorsal  face 
stronger;  posteriorly  every  alternate  rib  becomes  weaker  and  finally  di8api>e.ars;  incremental  lines 
close,  fine,  and  sharp.     Color  pale  apple-green.     Both  orifices  are  circular. 

Length,  17;  diameter,  2.25  mm. 

Mayaguez,  Porto  Rico,  two  half-grown  dtwl  .shells. 
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Dentaliuxn  disparile  d'Orbigny. 

TMntalinm  dijiparile  6*OTb\gny,  Moll.  Cubana,  ii,  p.  202,  pi.  xxv.figs.  11-17,  1845. 

Shell  small,  solid,  somewhat  curved,  opaque  white,  the  ribs  often  blot^'hed  with  gray,  with  nine  or 
ten  primary  ribs,  often  with  intermediate  ribs  at  the  smaller  end;   aperture  circular,  showing  the 
ril)lets  on  its  border;  anal  orifice  small,  entire, 
length,  20;  diameter,  2  mm. 

A  fragment  of  the  iX)eterior  end  of  a  shell  was  obtaine<l  at  Mayaguez,  Porto  Rico. 

t 
Dentalium  ceratuxn  Dall. 

Dentalium  ceralum  Dall,  Bull.  Mus.  Comp.  Zool.,  ix,  p.  38,  1881. 
Dentalium  cercUum  Dall,  Blake  Report,  ii,  p.  424,  pi.  xxvi,  fig.  5,  1889. 

Shell  moderately  curved,  the  anterior  part  smooth  and  shining,  milky  white;  j)08terior  part  dull 
greenish;  there  are  from  seven  to  ten  well-developed  ril)s  at  the  posterior  end,  and  there  are  intemie<liate 
riblets  farther  up  the  shell;  all  the  ril>8  fade  out  on  the  upper  third;  apertures  simple. 

Length,  30;  diameter,  5  mm. 

Two  fine  shells  were  obtained  at  Mayaguez  Harbor,  Porto  Rico. 

Dentalium  antillanun  d'Orbigny. 

DciUalium  antUlarum  d'Orbigrny.  Moll.  Cubana,  ii,  p.  202,  pi.  xxv,  figs.  10-13, 1845. 

Shell  small,  solid,  and  stout;  last  thini  more  strongly  curved  than  the  remainder;  white  or 
gre«nish  yellow;  ribs  numerous,  subequal  or  alternately  larger  and  smaller,  low,  ri)unde<l;  ai^>erture 
circular.     The  ribs  are  often  nmrked  with  gray. 

length,  23;  diameter,  2.5  mm. 

Mayaguez,  Porto  Rico,  two  dead  shells. 

Subgenus  L^vidkntalhtm  Cossmann,  1888. 
Dentalium  callipeplum  Dall. 

Dentalium  callipeplum  Dall,  Blake  Report,  ii,  p.  419,  pi.  xxvii,  fig.  125, 1889. 

Shell  ivory  white  or  flesh  color,  polished,  evenly  curved,  rapidly  increasing;  sculpture  of  faint, 
scattered,  incremental  lines;  apertures  round;  in  the  adult  that  of  the  posterior  end  has  a  wide,  shallow 
notch  on  the  concave  side. 

Length,  61 ;  diameter,  5  mm. 

Mayaguez,  Porto  Rico,  two  young,  worn  shells  and  one  beautiful  specimen  two-thirds  grown. 

Dentalium  matara  Dall. 

Dentalium  viatara  Dall,  Blake  Report,  ii,  p.  420. 1889. 

Dentalium  matara  Pilsbry  &,  Sharp,  Man.,  xvii,  8,  p.  105,  i»l.  x viii,  figs.  14-18, 1897. 

Shell  slender,  moderately  and  evenly  curved,  polished,  salmon  or  flesh  colored,  becoming  lighter 
anteriorly,  with  very  faint  lines  of  growth;  aperture  circular;  anal  opening  notched  on  the  t*oncave 
and  convex  sides,  the  latter  notch  is  carrie<l  up  the  tube  as  a  slit. 

Length,  40;  diameter,  2.75  mm. 

San  Juan;  Mayaguez,  Porto  Rico,  a  few  specimens  in  an  immature  state. 

Subgenus  Episiphon  Pilsbry  &  Sharp,  1897. 

Dentalium  ilium  Sowerby. 

Dentalium  fllum  Sowerby,  Thes.  Conch.,  iii,  p.  89,  pi.  ccxxv,  fig.  45, 1860. 

Shell  delicate,  slender,  white,  moderately  curved,  nearly  transparent,  glossy,  sculptured  with 
very  fine  microscopic  concentric  lines  which  are  seen  most  plainly  at  the  posterior  end;  aperture 
circular,  the  margin  more  or  less  irregular;  posterior  end  truncated,  with  an  internal  pipe,  slightly 
notched. 

Length,  12.5;  diameter,  1.25  mm. 

Mayaguez,  Porto  Rico,  two  worn  shells. 
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Subgenus  Fistiaria  Stoliczka,  1888. 
Dentalium  stenoschizum  Pilsbry  (k  Sharp. 
Dcntaliun  atenmchizum  Pilsbr>-  A  Sharp,  Mau.,  xvii,  p.  128,  pi.  xrx,  flffs.  18-21, 1897. 

Shell  considerably  curved  especially  toward  the  smaller  end,  the  earlier  part  slender,  rapidly 
increasing  in  the  maturer  part;  smooth  and  polished  throughout,  ai>erture  somewhat  oblique, 
compressed  a  trifle  laterally,  peristome  thin;  anal  opening  circular,  having  a  very  long,  narrow  slit  on 
the  convex  side  of  the  shell  and  nearly  one-third  of  its  length.  Color  milk  white,  tinted  a  little  with 
brownish  on  the  earlier  growth. 

Length,  35;  greatest  diameter,  3.4  mm. 

Mayaguez,  Porto  Rico,  one  fine,  half-grown  shell. 

Oeniis  CADULUS  Fhilippi,  1844. 

Shell  small,  tubular  or  oval  in  section,  somewhat  arcuate,  more  or  less  swollen  at  or  a)M)ve  the 
middle,  contracting  t<^)ward  the  aperture;  surface  smooth  or  delic^it^ily  striate. 

Section  P0LY80HIDES  Pilabry  ft  Sharp,  1897. 

Cadulus  carolineiiBis  var.  bushii  Dall. 

Oadtdtis  {carolinetisis  var.?)  bushii  Dall,  Blake  Report,  ii,  p. 430, 1889. 

Cadulus  carolinensU  var.  bushii  Pilsbry  &  Sharp,  Man.,  xvii,  p.  153,  pi.  xxxni,  tign.  a8, 59, 1897. 

Shell  of  medium  size,  semitransparent,  glossy,  bluish  white,  nearly  (circular  throughout;  greatest 
diameter  about  at  the  anterior  third,  abruptly  constricted  behind  the  swollen  part,  well  curved; 
aperture  oblique,  8ub<'ircular,  inflexed  along  the  convex  margin. 

Length,  6.5;  diameter,  1.25  mm. 

Mayaguez,  Porto  Rico,  a  large  numl)er  of  specimens. 

Section  OAOILA  (h-ay,  1847. 

Cadulus  minusciilus  Dall. 

dadulus  minusciUus  Dall,  Blake  Report,  ii,  p.  432,  1889. 

Cadulus  minusatlus  Pilsbry  &  Sharp,  Man.,  xvii,  p.  164,  pi.  xxxn,  figs.  42,  43, 1898. 

Shell  minute,  curved,  moderately  swollen  near  the  middle,  regularly  cuned  on  the  convex  side, 
but  slightly  curved  on  the  concave  side,  both  ends  small;  surface  smooth,  gloasy  whitish;  aperture 
cirtmlar. 

Length,  2.3;  diameter,  a  little  more  than  0.5  mm. 

Mayaguez,  Porto  Rico,  one  shell. 

Cadulus  ^miantus  Dall. 
Cadulus  amimUus  Dall,  Blake  Report,  ii,  p.  431,  pi.  xxvii,  fig.  7,  1889. 

Shell  rather  elongated,  moderately  curved,  the  very  gradual  swelling  al)out  one-fourth  of  the 
way  back  from  the  anterior  end;  mouth  not  oblique,  with  the  posterior  opening  circular.  (V)lor  milky 
white,  somewhat  translucent. 

Length,  5.75;  diameter,  1.5  mm. 

Mayaguez,  Porto  Rico,  a  large  numljer  of  shells. 

Cadulus  acus  Dall. 

Oadnlus  acus  Dall,  Blake  Report,  li,  p.  432,  pi.  xxvn,  fig.  11,  1889. 

Shell  small,  slender,  curved,  milky  white,  variegated  with  translucent  patchei^  and  markings  on 
the  anterior  half  which  is  smooth  and  shining;  posterior  half  or  third  of  the  shell  sculptured  with 
very  fine,  annular  grof)ve*«;  greatest  diameter  immediately  behind  the  aperture,  from  which  there  is  a 
gradual  diminution  in  size  to  the  posterior  end ;  the  slope  from  the  swelling  to  the  anterior  end  is 
rapid. 

Length,  8;  diameter  of  aperture,  0.5;  great*^t  diameter,  0.75  mm. 

Mayaguez,  Porto  Rico,  three  specimens. 

Besides  the  above,  a  number  of  broken  siHHMmens  of  CaduIiL^  were  obtaint»<l  at  Mayaguez  which 
are  not  in  a  condition  to  be  identified. 
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Class  PELECYPODA. 
Order  PRIONODESMACEA. 

Superfamily  NUOUIiACEA. 

Family  NUCULII)^. 
Oennt  HTTCULA  Lamarck,  1799. 

Shell  e<juivalve,  closed,  triangular,  inequilateral,  the  jK>8terior  end  short;  beakn  generally  inclines! 
to  the  rear;  surface  smooth  or  ornamentally  sculptured;  hinge  with  an  internal,  triangular  fossette, 
(containing  a  resilium  and  having  on  each  side  a  row  of  sharp  teeth;  internal  shell  layer  nacreous. 

Nucula  SBg^Snsis  Jeffreys. 

Xfu^Ua  xgeemU  Jeffreys,  P.  Z.  S.,  1879,  p.  581;  Dall,  Blake  Report,  i,  p.  246,  1886. 

Shell  rather  small,  thin,  nearly  regularly  ovate,  scarcely  oblique,  uniformly  convex,  and  having 
a  low,  roundeil  i)Osterior  ridge;  beaks  proje<^ting  but  little  Ix^yond  the  rest  of  the  shell,  straight;  wulpture 
of  exceedingly  fine  concentric  ridges;  hinge  line  rather  broad;  teeth  few;  cartilage  pit  small. 

U'ngth,  10.7;  height,  8;  diameter,  4.7  nun. 

Mayaguez,  Porto  Rico,  one  young  left  valve.     The  species  is  close  to  .V.  tenuis  Montagu. 

Family  LEDID/E. 
Oenni  LEDA  Schumacher,  1817. 

Shell  3olid,  oval-oblong,  more  or  less  beaked  behind;  beaks  somewhat  turned  backward;  surface 
concentrically  and  obliquely  furrowed,  with  a  posterior  ridge  or  carina;  hinge  teeth  numerous,  similar 
fossette  containing  the  resilium  internal,  placed  below  the  beaks;  pallial  line  feebly  sinuous;  internal 
layer  porcellanous. 

Leda  acuta  Conrad. 

Nucttla  acuta  Conrad,  Am.  Marine  Conch.,  p.  32,  pi.  vi,  fig.  3, 1831. 

Shell  inflated,  irregularly  long  oval;  anterior  end  rounded,  but  somewhat  drawn  out,  with  a  ridge 
running  from  the  beaks  to  the  anterior  base;  posterior  ridge  strong,  curved  downward  in  the  middle, 
the  dorsal  slope  truncated  and  partly  sunken  so  as  to  form  a  sort  of  escutcheon;  l)eak8  full,  about  two- 
fifths  of  the  length  of  the  shell  from  anterior  end;  sculpture  consisting  of  fine,  well-defined  ridges, 
which  are  more  or  less  concentric,  but  often  oblique  at  the  ends;  hinge  strong  and  wide,  divided 
alK)ut  midway  by  the  fossette,  with  strong  V-shaped  teeth;  interior  of  the  shell  shining.  Color  greenish 
olive. 

Length,  9;  height,  5;  diameter,  3.5  mm. 

Mayaguez  Harbor,  Porto  Rico,  a  great  number  of  specimens. 

The  character  of  the  sculpture  is  variable.  In  some  s|>ecimens  there  are  traces  of  cancellation  in 
front. 

OenuB  NEILONELLA  Dall,  1881. 

Shell  inflated,  the  ends  drawn  out  but  rounded,  with  a  single  ligament  directly  between  the 
beaks,  <;hiefly  external,  but  its  base  dividing  the  hinge  line  while  the  upper  surface  extends  al)out 
equally  before  and  behind  the  beaks;  teeth  strong. 

Neilonella  corpulenta  Dall. 

Ledn  (Neilonella)  corpidenta  Dall,  Bull.  Mus,  Zool..  ix,  1881,  p.  125;  Blake  Report,  i,  p.  2M,  pi.  vil,  figs.  la.  16,  1886. 

Shell  irr^ularly  elliptittal,  inflated,  solid,  with  rather  high,  full  beaks;  the  posterior  ridge  lovr 
and  close  to  the  hinge;  surface  covered  with  well-defined,  concentric  ridges;  hinge  moderately  strong, 
the  posterior  part  a  little  longer  than  the  anterior;  teeth  sharp,  elougattni,  much  reduced  in  size  under 
the  l)eaks;  interior  of  the  shell  smooth  and  shining. 

Length,  10,  height,  6.5;  diameter,  4.5  mm. 

Mayaguez,  Port^)  Rico,  two  opj)osite  worn  valves. 
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Superfamily  ABCACEA. 

Family  ARCID^. 

Subfamily  PECTUNCULINiE. 

OenuB  0LTC7M£fiI8  Ba  Costa,  1778. 

Shell  suborbicular,  solid,  equivalve,  subequilateral,  convex,  witli  a  velvety  epidermis;  area 
moderate;  within  porcellanoiis;  hinge  wide,  flat,  curved,  bearing  divergent,  taxcnlont  t(»eth,  whii^h 
are  faint  under  the  beaks;  muscular  impressions  subequal;  pallial  line  simple. 

Q-lycymeris  pennaceus  Lamarck. 

PedurtciUus pennacetu  Lamarck,  An.  saiis  Vert.,  vi,  p.  51, 1819. 
Prctunatbis pcnnacexts  Uecye^  Conch.  Icon.,  pi.  v,  fig.  24,1843. 

Shell  solid,  suborbicular,  somewhat  inflated,  with  rather  full,  high  beaks  which  are  j)laced 
slightly  in  front  of  the  center;  ligamental  area  rather  narrow;  ligament  strong;  surface  with  very  low, 
wide,  radiating  ribs,  which,  with  the  spaces  between  them,  are  covered  with  delicate,  radiating  liraj; 
growth  lines  fine  and  varied,  forming  a  peculiarly  reticulated  or  latticed  pattern  of  sculpture;  hinge 
line  legg  curved  than  remaining  border  of  shell;  teeth  not  numerous,  faint,  or  wanting  under  the  beaks 
interior  faintly  radially  striate  within  the  pallial  line.  The  surface  is  covered  with  a  delicate,  velvety 
epidermis,  which  is  often  wanting  at  the  umbonal  region  and  soon  becomes  worn  off  after  the  death  of 
the  animal.     Color  whitish,  with  irregular,  subradial  markings  and  cloudings  of  chestnut. 

Length,  60;  height,  55;  diameter,  35  mm. 

San  Juan  Harbor;  Boqueron  Bay,  Porto  Rico;  Culebra;  Vieques. 

This  species,  which  is  not  at  all  common,  was  obtained  abundantly  living  and  in  very  fine 
condition  at  Vieques.     Some  of  these  specimens  considerably  exceed  the  mea«urement«  given. 

Glycymeris  pectinatus  Gmelin. 

Area pectinata  Qmelin,  Syst.  Nat.,  p.  1813, 1792. 

Pedunculus  charlestonetms  Holmes,  P.  PI.  Foss.  S.  C^ar.,  p.  16,  pi.  in,  fig.  5,  1860. 

Shell  somewhat  fan-shaped,  solid,  scarcely  inflated,  with  high  beaks  and  a  narrow  area,  sul)- 
equilateral,  with  about  twenty-four  rounded,  often  slightly  curved  ribs,  which  are  crossed  by  fine,  con- 
centric striaj;  teeth  fainter  and  sometimes  wanting  under  the  beaks;  mai^in  of  shell  decidedly  toothed. 
Color  whitish,  variously  blotched  with  chestnut,  the  blotches  sometimes  zigzagged  and  subconcentriir. 

Length,  20;  height,  20;  diameter,  10  mm. 

Mayaguez,  Porto  Rico,  a  few  dead  valves. 

Subfamily  ARCINiE. 
Genus  ABCA  LinnsBas,  1768. 

Shell  generally  equivalve,  thick,  subrhomboid,  inflated,  ribl)e<l  or  cancellate,  covered  with  a 
thick  epidermis;  valves  closed  l>elow,  or  open  for  the  passage  of  a  byssus;  hinge  straight,  with  a 
nearly  or  quite  continuous  row  of  numerous,  almost  straight,  subradiating  teeth;  beaks  prominent, 
incurve<l,  separated  by  a  lozenge-shapetl  area,  with  numerous  curtilages  eml)e<l<le<l  in  grooves. 

Subgenus  Arca  s.  s. 

Area  occidentalis  Philippi. 

An-a  occidentalU  Philippi,  Abbild.  uud  Beschr.,  hi,  p.  14,  pi.  xvii,  b,  figs.  4  a-c,  1847. 

Shell  oblong,  wider  and  truncated  behind,  solid,  inflated,  with  a  moderate  posterior  ridge,  the 
basal  and  posterior  parts  covereil  with  a  shaggy  epidermis;  in  front  of  the  middle  of  the  ba«e  there  is 
a  long,  narrow  gap  through  which  the  byssus  passes;  surface  decidedly  ribbed;  in  the  middle  of  the 
shell  there  are  large  ribs  with  three  or  four  smaller  ones  between;  hinge  long  and  straight,  with  a 
lozenge-shaped  central  area  covered  with  dark  ligament,  with  resiliary  threads  embeddeil  in  grooves; 


Digitized  by 


Google 


460  BULLETIN    OF    THE    UNITED    STATES    FISH    COMMISSION. 

hingp  U^th  very  nuineroiis  and  even;  inside  the  Hnrfa<*e  is  wlightly  jrrooved  within  the  palh'al  line. 
Color  pale  brownish,  often  jmrple  tinte<l,  with  wide,  wavy,  or  ziprzag,  zebra-like  stripes  of  bn>wn. 

Length,  90;  heijrht,  40;  diameter,  50  mm. 

Mayaguez,  many  Hi>eeimenH;  off  Point  Melones;  Arroyo,  Porto  Rico. 

Area  umbonata  T^'iiiian-k. 

Arm  uiubfuKila  T-rfimarfk,  An.  sans  Vert.,  vi,  p.  37,  1819. 

Area  umtmnata  Phillppi.  Abbild.,  nr,  p.  13,  pi.  xvii,  b,  tSa.  3  a-r.  1M7. 

Shell  rhoml)oid,  nolid,  inflat*^!,  with  a  high,  sharp  iH)sterior  ri<lge  and  obliqnely  tninoate<i 
behind;  surface  in  front  of  the  jM>sterior  ridge  sculptured  with  rather  fine,  radiating  ril)8  which  are 
(rroKsed  by  irregular,  concentric  ridges  and  rendered  8ulK*ancellate;  l)ehind  the  posterior  ridge  are 
al)out  eight  stronger,  sulmodulous  ridges;  lyatm  of  shell  gaping  in  front  of  middle;  l)eak8  separated  by 
a  rather  wide,  lozenge-shaped  area;  epidermis  blackish,  shaggy,  standing  out  in  long,  striate,  leaf-like 
projections  on  ix>sterior  ridge;  l)eak  cavities  deep.     Color  purplish  brown  nnthin  and  without. 

I^ength,  50;  height,  20;  diameter,  20  mm. 

I*uerto  lit^al ;  Boca  Pri eta;  San  Juan;  Guanica;  Mayaguez,  Porto  Rico, 

Subgenus  Barbatia  ((^ray)  Adams,  1858. 
Area  barbata  Linnaeus. 

Area  barbata  LInnaus,  Syet.  Nat.,  od.x,  p.  693.  1758. 
Area  barbata  Reeve,  Conch.  Icon.,  iv,  pi.  xni,  tig.  83,  lHi4. 

Shell  subsolid,  oblong,  or  long-rhoml)oid,  generally  rouncknl  at  each  end,  moderately  inflate<l, 
slightly  gaping  below;  l)eaks  rather  high,  situateci  one-fourth  of  the  way  l)ack  fmm  the  anterior  end 
and  separated  by  a  rather  narrow  ligamental  area;  surface  closely  sculptured  by  various-sized  radiating 
ribs,  which  are  crossed  by  concentric  ridges  making  it  cancellated  or  reticulated,  the  nodules  on  the 
ribs  often  bead-like;  jM)sterior  ridge  low  and  rounded;  epidermis  shaggy  at  the  bai*e  and  posterior  end; 
hinge  teeth  rather  few,  not  strongly  developt^l.  Color  chestnut,  often  with  lighter  clouds,  sometimes 
with  white  rays  at  the  l)eak8  and  occasionally  one  or  more  of  these  rays  extends  to  the  edge  of  the  shell. 

Length,  50;  height,  28;  diameter,  17  mm. 

San  Geronimo;  <iuanica;  Fajardo,  Porto  Rico;  Ensenaila  Honda,  Culebra;  Cabal lo  Blanco  Reef, 

Vieques. 

Area  Candida  Gmclin. 

Area  eandtda  helblinoi  Chemnitz,  vn,  p.  195,  pi.  i.v,  li^.  T>\2. 
Area  eandida  Graelin,  8yst.  Nat.,  p.  3311,  1792. 

Shell  thin  Ui  solid,  rather  comi)resstHl,  subtrapezoidal,  gaping  at  the  anterior  base;  anterior  end 
generally  truncate;  posterior  end  j)ointiHl  and  oblicjuely  truncate  al)ove;  l)eaks  high,  separated  by  a 
moderately  wide  area;  surface  sculpturetl  with  ftne  to  rather  strong  double  or  single,  large  or  small 
ribs  which  are  heavier  on  the  posterior  8loi)e.  These  are  crossed  by  rude,  irregular  growth  lines  and 
ridges,  causing  the  surface  to  apj>ear  somewhat  cancellateil  and  beadecl;  epidermis  heavy,  shaggy; 
teeth  feebly  developed.     Color  white. 

Length,  60;  height,  35;  diameter,  28  mm. 

Puerto  Real;  reefs  at  Ponce;  Mayaguez;  San  Juan  Harbor,  Porto  Rico.  , 

Area  reticulata  Gmelin. 

Arcaretieulaia,iii<\,  ('hemnitz,  Conch.  (!ab.,  vn,  p.  193,  pi.  i-iv,  Hk.  r>40. 
Ar^a  reticidaia  Gmelin,  Syst.  Nat.,  p.  3311,  1792. 

Shell  small,  solid,  inflated,  subrhoml)oid,  with  a  well-defined  posterior  ridge  which  ends  in  a 
point  at  the  posterior  base;  anterior  end  rounded;  l)eaks  full,  placed  well  forward,  the  area  between 
them  narrow;  sculpture  consisting  of  rather  strong,  nuliating  ridges  which  cross  still  stronger  concentric 
ones,  the  ridges  sometimes  scaly,  and  this  is  especially  the  case  on  the  somewhat  truncated  posterior 
end;  hinge  rather  short;  the  teeth  moderately  developed;  lK)rder  of  shell  denticulate.     Color  whitish. 

Length,  20;  height,  11;  diameter,  \)  mm. 

Rt^fs  at  Ponce;  Mayaguez;  Guanica;  San  Juan  HarUir;  Hucares,  Porto  Rico;  Caballo  Blanco 
Reef,  VitH^ues. 
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Area  adamsi  (Shuttleworth)  Smith. 

Area  {Acar)  adamsi  (Shuttleworth)  Smith,  Journ.  Liu.  Soc,  Zool.,  xx,  p.  499,  pi.  xxx,  li^s.  (i,  6^t,  1888. 

Shell  moderately  solid,  rhomboid,  inflated,  rounded  in  front,  the  hinge  and  base  line  parallel, 
the  posterior  end  obliquely  subtruncated;  }x>8terior  ridge  high  but  rounded;  beaks  only  moderately 
full,  turned  forward,  8eparate<i  by  a  narrow  area;  surface  having  numerous  pseudo-ribs  consisting  of 
more  or  less  connected  blisters,  with  strong,  concentric  sculpture;  teeth  few,  rather  strong. 

Color  whitish  or  brownish.     There  is  a  curveil  ridge  below  and  inside  of  the  muscular  impressions. 

Length,  12;  height,  7.5;  diameter,  7.5  mm. 

Aguadilla;  Ponce;  Mayaguez;  San  Juan  HarlK>r,  Porto  Rico;  Vieques. 

Subgenus  ScAPH  A  RCA  (Gray,  I.S47)  Dall. 

Area  campeehensis  Cinielin. 

Area  campeehensis  Gmelin,  Syst.  Nat.,  p.  3312,  1792. 

Area  amerieana  Reeve,  Conch.  Icon.,  ii,  Area,  fig.  21,  1844. 

Aguadilla;  San  Juan,  Porto  Rico  (Gundlach). 

Area  deshayesii  Han  ley. 

Area  deshayesii  Hanley,  111.  Cat.  Biv.  Shells,  p.  157, 1842. 
Area  deshayesii  Reeve,  Conch.  Icon.,  ii,  pi.  vn,  fig.  47, 1844. 

Shell  oblong,  inflated,  solid,  subrhomlxjid,  with  high,  full  l)eaks  which  are  separated  by  a  rather 
narrow  area,  angled  at  the  hinge  line  in  front,  Adth  about  twenty-seven  strong,  rounded  ribs  which 
are  crossed  by  concentric  threads;  hinge  teeth  rather  numerous,  well  developed.  Color  whitish, 
covered  with  a  silky,  brown  epidermis. 

Length,  65;  height,  45;  diameter,  45  mm. 

Mayaguez;  San  Juan,  Porto  Rico;  Vieques. 

Area  sectieostata  Reeve. 

Area  sectieostata  Reeve,  Conch.  Icon.,  Area,  fig.  38,  1844. 

Shell  irregularly  rhomboid,  somewhat  elongated,  with  high,  rather  full  beaks,  situated  at  one- 
fourth  of  the  distance  from  the  anterior  to  the  posterior  end,  solid,  inflated,  with  a  moderately  wide 
area;  posterior  ridge  not  elevated,  somewhat  rounded;  anterior  end  angular  at  the  hinge;  posterior  end 
obliquely  truncate  below  the  hinge;  surface  sculptured  with  about  thirty-five  ribs,  those  of  the  middle 
and  anterior  end  groove<l;  posterior  ribs  rounded;  all  except  those  on  the  posterior  slope  are  more  or 
less  beaded;  hinge  long;  the  teeth  numerous  and  well  defined,  but  not  high;  the  border  within  the 
shell  is  strongly  denticulate.     Color  white;  epidermis  brownish,  sliaggy. 

Length,  85;  height,  52;  diameter,  52  mm. 

Mayaguez,  Porto  Rico,  several  young  and  worn  valves. 

Area  ehemnitzi  Philippi. 

Area  ehemnitzi  Philippi,  Zeltschr.  fOr  Mai.,  viii,  p.  50,  1851. 

Area  d'orbignvi  Kobelt,  Mart.  Chcmn.  Conch.  Cab.,  2te  Ausg.,  p.  57,  No.  41,  pi.  xvi,  figs.  7,  8,  1891. 

Shell  irregularly  triangular,  slightly  ineciuivalve,  solid,  with  very  high  incurved  beaks,  with  a 
lozenge-shaped  area;  anterior  end  angular  at  the  hinge,  but  the  angle  projects  but  little  beyond  the 
general  outline;  posterior  ridge  high,  somewhat  rounded;  surface  sculptured  with  about  twenty-five 
nodulous  ribs,  which  are  often  flattened;  epidermis  softly  spinose  in  the  grooves  of  the  anterior  half 
of  the  shell,  thick  and  lamellar  on  the  i)osterior  part;  hinge  short,  teeth  distinct;  beak  cavities  deep; 
inner  edge  of  the  shell  strongly  dentate.     Color  white. 

Length,  30;  height,  30;  diameter,  30  mm. 

Playa  de  Ponce;  Mayaguez  Harbor;  off  San  Juan;  Catano;  Bofjueron  Bay,  Porto  Rico;  Culebra 
Island;  Vieques. 

Some  of  these  si>eciinens  are  much  larger  than  any  of  this  species  which  have  hitherto  Ijeen 
rei)orte<l. 
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Superfamily  PTEBIACEA 

Family  PINNID^. 

Geniii  PIHHA  (LiniuBai)  Lamarck,  1799. 

Shell  thin,  attached  by  a  hyssiis,   elongate,  triangular,  not  auriculati',   with  [K)inte<l  tomiinal 

l)eak8;  posterior  part  triincate<l,  gaping;  ligament  linear,  elongaU»<l,  lodged  in  a  furrow.     The  middle 

(»f  the  shell  is  longitudinally  sulcate  and  the  inner  nacreous  layer  is  deeply  bilobed  at  this  sulcation. 

Pinna  cajmea  Gmelin. 

Pinna  cameaGmelln,  Sy8t.  Nat.,  p.  3365,  1792. 

Pinna  fiabeUum  Reeve,  Conch.  Icon.,  pi.  x,  fig.  18,  1858 

Mayaguez,  Porto  Rico  (Gundlach). 

Oeniii  ATSIKA  Oray,  1840. 

Shell  attached,  elongate,  triangular,  thin,  with  pointed  terminal  beaks,  truncated  or  rounded 
jKjsteriorly,  generally  more  or  less  covered  with  scales;  valves  unsulcate  or  without  a  median  carina, 
and  the  internal  nacreous  layer  is  entire. 

Atrina  rigida  Dillwyn. 

Pinnarigida  (Solander  mss.)  Dillwyn,  Cat.,  i,  p.  327.  1817. 

Pinna  sitbviridis  Reeve,  Conch.  Icon.,  Pinna,  pi.  xvii,  fig.  32,  1858. 

Shell  somewhat  elongately  triangular,  thin  or  somewhat  thickened,  slightly  inflated;  hinge  Ime 
straight  or  incurved ;  ventral  mai^in  rounded  at  the  middle;  posterior  end  truncate  or  subtruncate, 
gaping;  all  of  the  shell  except  the  ventral  region  is  covered  with  low  radiating  ribs,  which  may  be 
smooth  or  covered  with  more  or  less  elevated  scales;  the  scales  sometimes  l>ecome  elongated  and 
almost  tubular;  ventral  area  smoother,  without  ribs,  often  having  prickly  scales;  inner  layer  smoky 
brown,  faintly  iridescent.     Color  blackish,  olive  brown,  or  ashy. 

length,  25;  height,  13;  diameter,  4  cm.  Mayaguez  Harbor,  Porto  Rico,  two  fragments  and  a 
young  shell. 

Family  MELINID^. 

Oenas  MELINA  Retziai,  1788. 
Shell  attached,  subequivalve,  inequilateral,  compressed,  with  a  posterior  wing,  somewhat  sub- 
rhomboid  or  subquadrate;  ligament  multiple,  lodged  in  a  series  of  vertical,  parallel  pits  along  the 
hinge  line;  muscular  impression  subcentral;  right  valve  with  a  byssal  sinus  below  the  hinge. 

Melina  alata  Gmelin. 
Offirea  alata  Gmelin,  Syst.  Nat.,  p.  3339, 1792;  Chemnitz,  Conch.  Cab.,  vii,  pi.  59,  fig.  581. 
Pema  ephippium  Reeve,  Conch.  Icon.,  xi,  pi.  ii,  fig.  8, 1858. 

Shell  subquadrate  or  sub  trapezoidal,  greatly  compressed,  moderately  solid;  right  valve  nearly 
flat;  left  valve  slightly  convex;  posterior  wing  low;  hinge  line  short,  with  from  seven  to  fifteen  pits 
in  each  valve;  left  valve  much  thickened  in  front  below  the  hinge;  the  right  with  a  small  byssal  sinus 
opposite  the  swelling;  exterior  either  nearly  smooth  or  somewhat  scaly;  inner  pearly  layer  of  the 
shell  not  reaching  the  shell  border.  Color  t)rowni8h,  purple,  or  blackish,  often  marked  with  lighter 
color  and  white  on  the  earlier  part  of  the  shell,  which,  when  young,  is  sometimes  rayed. 

Length,  80;  height,  80;  diameter,  8  mm. 

Puerto  Real;  Mayaguez,  Porto  Rico;  Ensenada  Honda,  Culebra.  At  the  former  locality  great 
numbers  of  fine  specimens  were  found  attached  to  the  roots  of  mangroves  and  to  each  other. 

Melina  listeri  Hanley. 
Pema  liMeri  Hanley,  111.  Cat.  Rec.  Biv.  Shells,  p.  259, 1846;  Lister,  pi.  228,  fig.  63. 

Shell  irregular,  subquadrate,  greatly  drawn  out  and  developed  at  the  base;  hinge  line  with  from 
three  to  seven  pits  in  each  valve;  posterior  wing  small;  sinus  of  the  right  valve  wide  and  rounded; 
left  valve  fuller  than  the  right.  The  base  of  the  shell  is  developed  into  a  long,  irregular,  tongue-like 
process  of  porcellanous  matter;  the  nacreous  part  does  not  extend  more  than  half  way  from  the  hinge 
to  the  base.     Color  ashy,  brownish,  or  purple  brown,  irregularly  rayed  with  lighter  color. 

Length,  25;  height,  60;  diameter,  7  mm. 

Puerto  Real;  Mayaguez;  Ponce;  Guanica;  Hucares;  Arn)yo,  Porto  Rico;  Ensenada  Honda,  Culebra. 
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Melina  semiaurita  Linnaeus. 

Ostrea  semiaurita  Linnseos,  Mus.  Lud.  Ulrlc,  p.  585, 1764. 

Pema  bieotor  C.  B.  Adams,  Proe.  Bost.  Soc.  Nat.  Hist.,  v,  1845,  p.  9. 

Concha  sarnaurUa  Chemnitz,  Conch.  Cab.,  vil,  p. 250,  pi.  59,  fig.  580, 1784  (nonblnomlal). 

Shell  small,  subquadrate,  solid,  somewhat  inflated,  very  irregular,  hinge  line  having  three  or 
four  large  pits  m  each  valve;  byssal  notch  small.  The  surface  is  covered  with  strong,  irregular,  scaly 
ridges;  the  base  in  adult  shells  often  projects  somewhat  tongue-like,  and  to  some  distance  below  the 
nacreous  layer.     Color  ashy  to  blackish. 

Length,  12;  height,  16;  diameter,  8  mm. 

San  Juan,  two  specimens. 

This  species  grows  in  the  crevices  of  corals  and  rocks  and  is  as  variable  in  form  as  any  oyster.  It 
may  prove  to  be  only  a  littoral  form  of  the  preceding  species.  It  is  the  Pema  ckemnitziana  of 
d'Orbigny,  1846. 

Family  PTERIID^. 

Oenai  FTEBIA  Soopoli,  1777. 

Shell  suborbicular  or  oblique,  thin  or  solid,  slightly  inequivalve,  the  left  valve  being  more  convex 
than  the  right;  right  valve  with  a  distinct  bysaal  notch  and  sinus  near  its  upper  anterior  part;  valves 
winged  before  and  behind;  hinge  with  rudimentary  pseudocardinals  and  laterals;  ligament  elastic, 
placed  in  an  oblique  fossette;  inner  shell  layer  brilliantly  nacreous,  not  extending  to  the  shell  border. 

Pteria  radiata  Leach. 
AiHaila  radiata  Leach,  Zool.  Miscellany,  i,  p.  98,  pi.  XLiii,  1814. 

Shell  suborbicular  or  subquadrate,  rather  thin,  somewhat  inflated,  more  or  less  oblique,  the 
hinge  about  as  long  as  the  body  of  the  shell,  moderately  winged  before  and  behind;  surface,  especially 
toward  the  edges  of  the  shell,  having  radiating  rows  of  strong,  somewhat  elongated  scales,  more  or 
less  variegated  with  purple,  brown,  and  whitish,  sometimes  feebly  rayed;  pseudocardinals  faint,  single 
in  each  valve;  laterals  single  in  the  left  valve  and  double  in  the  right;  nacre  brilliant,  surrounded  by 
a  wide,  prismatic  border. 

Length,  40;  height,  38;  diameter,  16  mm.     Length  of  another,  50;  height,  50;  diameter,  18  mm. 

Off  Boca  Prieta;  Mayaguez  Harbor,  Porto  Rico. 

Sometimes  the  surface  is  almost  smooth. 

Superfamily  OSTKACEA. 

Family  OSTREIDi€. 
Genns  OSTBEA  Linnseas,  1758. 

Shell  irregular,  fixed  by  the  left  or  lower  valve  which  is  excavated;  right  valve  generally  plane 
or  concave,  always  less  tronvex  than  the  left,  often  plaited  or  foliaceous,  and  having  a  prominent 
beak;  ligamental  area  triangular  or  elongated;  structure  subnacreous;  hinge  edentulous;  adductor 
impression  single. 

Ostrea  virgrinica  Gmelin. 

Ottrea  virginica  Gmelin,  Syst.  Nat.,  p.  3336, 1792. 

09trea  rostrata  Sowerby,  Conch.  Icon.,  xviii,  pi.  vi,  1871. 

Shell  elongated,  irregular,  elliptical  oval,  or  nearly  circular,  straight  or  curved;  left  valve  usually 
excavated;  right  valve  generally  flat,  sometimes  concave  or  a  little  convex;  lower  valve  with  a  strong, 
usually  elongated  beak,  its  hinge  having  a  wide  channel  in  center  and  marked  with  lines  exhibiting 
the  successive  removes  of  the  cartilage;  upper  valve  with  a  shorter  beak,  with  a  faint  ridge  in  the  hinge 
area  opposite  channel  of  left  valve;  muscular  impression  near  center  strong  and  large,  often  dark. 

Mayaguez;  Puerto  Real,  Porto  Rico;  Ensenada  Honda,  Culebra. 

It  is  almost  impossible  to  give  a  description  that  will  cover  all  the  forms  of  this  protean  species, 
which  varies  infinitely  with  the  locality  and  environment  in  which  it  grows.  Specimens  in  northern 
waters  attain  a  length  of  a  foot,  and  where  they  are  crowded  in  the  beds  are  long  and  tongue-like. 
Those  living  on  flat  stones  and  timl)er  are  often  nearly  circular.  The  Porto  Rican  specimens  for  the 
most  part  are  attached  to  the  swinging  aerial  roots  of  the  mangroves. 
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Ostrea  cristata  Bom. 

Oiftrra  rritttala  Born,  Mus.  VInd., p.  112,  pi.  vii,  fig. 3, 1780. 

Shell  incKlerately  solid,  exceedingly  irn^^ular,  elongated,  rounded  or  oval;  upper  valve  sometimes 
(concave,  at  other  times  convex;  lower  valve  convex;  valves  often  furnished  with  elongated,  tubular,  or 
solid,  cla*^ping  pro<!ess(*s,  by  means  of  which  the  shell  is  attached  to  mangrove  roots  or  other  objects; 
edges  of  the  valves  stnjngly  and  sharply  plicate-serrate,  forming  closely  interlocking  teeth;  within,  the 
lK)rder  is  often  pustulose  ridged,  or  striate;  l>eaks  very  irregular,  that  of  the  lower  valve  the  longer,  its 
hinge  area  centrally  grooved;  muscular  scars  not  deep.     Color  reddish,  purplish,  or  brownish. 

S|K^cimens  attain  a  diameter  of  90  mm. 

(lallardo  Bank,  Porto  Rico. 

This  spe<nes  is  even  more  irregular  and  variable  in  its  growth  than  O.  mrginica. 

Ostrea  frons  LinuK'us. 

MytUusfroHs  Linnjeus,  Syst.  Nat.,  ed.  x.  p.  704, 1758. 
Oglrenfrom  Sowerby,  Conch.  Icon.,  xviii,  pi.  xix, fig. 41, 1871 

San  Juan,  Porto  Rico  ((Jundlach).  The  Ostrea  jtarasUica  Gmelin,  credited  to  Porto  Rico  by 
Gundlach,  is  probably  a  form  of  0.  cristata  Bom. 

Family  PECTLMD^. 
Oenai  PECTEN  Xttller.  1776. 
Shell  suborbicular,  inequi valve,  not  gaping  nor  attached,  sculpture  usually  radial;   auriculate; 
right  valve  convex,  with  a  notch  l)elow  the  anterior  ear,  generally  inflated  at  the  beak;  left  valve  con- 
cave, flat  or  slightly  convex;  hinge  margins  straight,  united  by  a  narrow  ligament:  resilium  internal, 
in  a  central  pit;  adductor  impression  duplex. 

Subgenus  Pecten  s.  s. 

8«otion  STTVOLA  DaU. 

Pecten  laurentii  Gmelin. 

Oftrea  laurentii  Gmelin,  Syst.  Nat.,  p.  3317,  1792. 

Fectni,  laurenti  Reeve,  Coneh.  Icon.,  vni,  pi.  xvi,  fig.  58, 1853. 

Shell  nearly  orbicular,  equilateral,  rather  thin,  decidedly  inequivalve,  smooth  and  shining;  left 
valve  nearly  flat  in  an  anterior  and  posterior  direction,  but  inflated  in  a  direction  from  the  beaks  to 
the  l)a8e,  having  a  decided  radial  shoulder  above  on  each  side  under  the  ears.  It  has  very  faint,  low, 
wide,  radiating  ridges,  and  in  addition  minute  radial  threads,  which  are  crossed  by  feeble  concentric 
gro\^i;h  lines,  ridged  within  with  numerous  radiating  bars;  right  valve  evenly  convex,  externally 
sculptured  like  left  valve,  with  fine,  radial  ribs  within  arranged  in  pairs;  ears  nearly  equal.  The  left 
valve  is  dark  purplish  red,  with  fciint,  radiating,  lighter-colored  rays;  toward  its  upper  part  it  is  beauti- 
fully mottled  with  yellowish  or  pinkish  white,  and  occasionally  marked  with  oblique,  light-colored 
strigations.  There  are  also  a  few  dark  reddish-brown  spots  on  the  upper  part  of  the  shell.  The  right 
valve  is  whitish  or  buff,  feebly  rayed  with  brownish. 

Height,  90;  length,  90  mm. 

A  number  of  adult  living  specimens  of  this  very  fine  and  rare  species  were  dredged  in  7  fathoms 

in  the  harbor  of  Mayaguez. 

Pecten  ziczac  Linnseus. 

Ostrea  ziczac  Linneeus,  Syst.  Nat.,  ed.  x,  p.  696, 1758. 
Pecten  ziczac  Reeve,  Conch.  Icon.,  viii,  pi.  vi,  fig.  29, 1852. 

Shell  rather  solid,  nearly  orbicular,  equilateral;  left  valve  slightly  concave,  with  a  low  but  decided 
radiating  shoulder  on  each  side  below  the  ears,  with  wide,  low,  distinct  radiating  ribs,  crossed  by 
faintly  squamose  growth  lines,  radiately  ridged  within  around  the  border;  right  valve  deeply  convex, 
with  widely  space<i  radiating  grooves,  the  radiating  ridges  within  inclined  to  be  somewhat  double;  earg 
nearly  equal,  slightly  radially  ribbed.  Both  valves  with  faint  crura  at  the  bases  of  the  ears.  Left 
valve  painted  with  red-brown,  buff,  lilac  and  white,  in  broken,  radiating  patterns,  brown  bordered 
within;  right  valve  reddish  brown,  becoming  dusky  at  the  border,  marbled  with  white  near  the  beaks. 

Length,  100;  height,  90;  diameter,  26  mm. 

Mayaguez  Harl)or,  Porto  Rico,  one  young  specimen. 
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Pecten  medius  Ijainarck. 

Pectni  medius  lAmaitrk.  An.  sans  Vert,  Vl,  1819,  p.  163:  Chemnitz,  Coneh,  Cab.,  vii,  pi.  i.x,  Rgs.  586,  587,  589,  1784. 

Shell  nearly  orbicular,  rather  Holid;  left  valve  de(nde<lly  concave,  witli  strong,  radial  shoulders, 
sculptureil  with  well  develoi>ed,  rounded  ribs  and  delicate,  somewhat  lamellar  growth  lines,  which  are 
fainter  on  the  rilw,  deeply,  radially  grooved  within  at  the  lx)rder;  right  valve  strongly  convex,  with 
wide,  rounde<l  or  flattened  ribs,  which  are  sometimes  broken  up  into  smaller  ridges;  interior  ribs  of 
right  valve  somewhat  double;  both  valves  with  faint  crura  at  the  base  of  the  ears;  ears  nearly  even, 
ridged.  Left  valve  retl  or  purplish  sometimes  variegate<l  with  small,  lighter  blotches,  generally  having 
a  lighter,  well-markeil  area  at  the  l)eak;  right  valve  j>urplish  or  whitish,  sometimes  faintly  marble<l. 

Length,  50;  height,  47;  diameter,  13  mm. 

Mayaguez  Harbor,  Porto  Rico,  two  young  opposite  valvi»s;  off  St.  Thomas,  one  specimen. 

Subgenus  C'hi.amys  Bolten,  1798. 
Section  PLAOIOCTENIUK  Ball,  1898. 

Pecten  maya^uezensis,  n.  sp.     Plate  55,  tigs.  7,  8,  9. 

Shell  small,  solid,  slightly  inetpi i lateral,  inequi valve;  the  left  or  upper  valve  less  convex,  polishe<l, 
white,  with  beautiful  zigzag,  suln-oncentric,  linear,  or  flecked  painting  of  dark  red;  riljs  eighteen  or 
nineteen,  angular  at  the  suuuuit,  with  sube<|ual,  not  channele<l  interspaces,  the  whole  without  sculpture 
except  microscopic  incremental  and  obsolete  fine  radial  lines;  ears  practically  smooth,  the  posterior 
longer;  lower  valve  more  convex,  white  except  near  the  umbo,  where  there  are  a  few  brown  flecks; 
sculpture  about  the  same,  except  that  the  summits  of  the  ribs  are  more  roimded;  anterior  ear  with  two 
or  three  radial  threads,  a  shallow  sulcus  and  short  ctenolium;  submargins  smooth;  interior  channeled 
near  margin  with  well-marked  auricular  crura;  hinge  in  right  valve  strong,  with  a  long,  horizontal 
ridge  on  each  side  of  the  resiliary  pit  corresponding  to  a  similarly  placed  sulcus  in  the  opix)site  valve; 
above  the  last-mentioned  sulci  in  left  valve  is  a  similar  pair  of  ridges ;  hinge  showing  strong  }>rovin- 
cular  cross  striation;  cavity  of  left  valve  reddish,  of  right  valve  white  or  yellowish. 

Length  of  shell,  21;  height,  19;  diameter,  8.5  nun.  Living  in  7  to  15  fathoms,  san<l  and  nuid, 
Mayaguez  Harbor,  Porto  Rico,  at  stations  6058  and  6061. 

This  is  an  extremely  el^ant  little  shell,  perfectly  distimtt  from  any  recorded  species. 

Pecten  gribbus  Limueus. 

Oetrcaijibba  Linnajus,  Syst.  Nut.,  ed.  x,  p.  698, 1758. 
PecicngiJbbns  Reeve,  Conch.  Icon.,  vni,  pi.  ix,  fiif.  37a,  185*2. 

Aguadilla,  Arecibo;  San  Juan,  Porto  Rico  (Gundlach). 

Section  NODXPSOTEN  Ball.  1898. 

Pecten  nodosus  Linnteus. 

Ostrca  intdom  Linnaus,  SyHt.  Niit.,  ed.  x,  p.  697,  1758. 
Pcdnt  nodo9iL8  Reeve,  Conch.  Icon.,  vni,  pi.  ni,  fig.  15, 1852. 

Shell  suborbicular,  nearly  etjuivalve,  sculptured  with  eight  or  nine  strong,  rounded,  nodose  ribs, 
which  are  separated  by  rounded  grooves  of  nearly  equal  width  with  the  ribs;  the  entire  surface  is  alfeo 
covered  with  fine,  distinct,  ribleta  and  concentric  lamellar  growth  lines,  which  are  fauit  on  the  ril>s; 
nodules  very  strong,  usually  faint  or  wanting  on  the  upper  part  of  the  shell;  interior  of  the  valves 
ribbetl  but  otherwise  smooth;  ears  unequal,  strongly  ridged,  the  i>osterior  pair  smalle^r;  anterior  ear  of 
right  valve  deeply  notched  at-  it«  l)ase.  Color  dark  purplish,  red,  or  scarlet,  the  young  shell  sometimes 
irregularly  concentrically  banded  with  white. 

Length,  75;  height,  80  mm.     St.  Thomas,  one  young  valve. 

Sometimes  the  nodules  become  blistered  and  the  outer  shell  is  broken  at  the  blisters. 

Section  GELAKYS  a.8. 
Pecten  omatns  Lamarck. 
Pi  elm  ontalnjs  I^mnrck,  An.  sans  Vert.,  vi,  p.  176, 1819  (Enc.  Method.,  pi.  ccxiv,  lig.  6). 

Shell  rather  thin,  high,  ine<iuilateral,  nearly  equivalve,  with  elevate<l,  smooth,  orsitaly  ribs,  which 
are  separated  by  deep,  exc^ivated  channels;  sometimes  the  rilw  are  comjwund,  consisting  of  three  or 
more  small  riblet»s  raised  to  form  a  large  rib;  the  interior  is  ridged  to  corresi>ond  with  the  external 
sculpture;  posterior  ears  small,  slopingly  cut  away;  anterior  ears  large  and  projecting,  so  that  the 
whole  shell  is  somewhat  oblique;  that  of  the  right  valve  deeply  notched,  all  of  them  covered  with 

F.  C.  B.  1900-30 
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w-abrous  ritxs.  Color  whitish  yellow,  orange,  re<UliHh,  (ir  pnrplinh;  pometiiiiea  uniform  in  colorinj;, often 
beautifully  maculated  with  re<l,  purple,  or  brown. 

Length,  20;  height,  23;  diameter,  8  mm.     Mayaguez,  Porto  Rico,  a  number  of  young  valve?-. 

A  l>eautiful  and  variable  little  species,  with  an  infinite  variety  of  coloring.  The  valves  are 
sometimes  made  <juite  rough  by  the  sharp  scales  on  the  ril)s. 

Pecten  lemniscatoui  Keeve. 

Pectnt  If  mnisciUiM  Reeve,  Coneh.  Icon.,  Vlii,  pi.  XXXV,  fig.  170  (see  Krrata),  1853. 

Shell  elevate<l,  thin,  somewhat  fan-8hape<l,  compresseti,  nearly  ecjuivalve  and  e<iuilateral,  with 
small,  slopingly  cut  iH)sterior  an<i  large,  projecting  anterior  ears,  that  of  the  right  valve  with  a 
large,  deep,  byssal  not<'h;  surfai.'e  sculptured  with  numerous,  rather  low,  une(]ual  rilw  and  riblets,  tin? 
princii)al  ones  sharply  and  often  strongly  rnraly;  valves  with  a  well-<lefiniHi  i-adiating  shoulder  l»elow 
the  ears  and  ridge<l  on  the  interior  to  correspond  with  the  external  sculpture;  ears  with  small,  feeble 
ril)8,  which  are  roughly  scaly.     Color  very  variable,  much  as  in  P.  omaltiSy  but  not  so  distinctly  marke<L 

Length,  35;  height,  40;  diameter,  10  mm. 

San  Juan  Harlx)r,  Pr)rto  Rico,  one  young  valve. 

This  species  i.i  close  to  P.  orwituSj  but  differs  in  the  ril)s,  which  are  rather  low  and  are  never 
separated  by  deep,  excavate<l  grooves.  The  color  pattern  is  generally  less  distinct.  P.  efffneus  Dall  w 
probably  the  same  species,  though  P.  lemnls^xUns  is  also  found  in  Mauritius.  The  sculpture  of  the 
lower  valve  is  generally  mort*  feeble  than  that  on  the  upper  valve. 

Pecten  sp. 
A  single  right  valve  was  obtauie<l  in  Mayaguez  Harlxjr  of  a  form  which  seems  to  apprt>ach  P, 
danriniy  but  is  ])robably  undes«^ribe<l.     The  specimen  is  too  young  and  imperfect  to  be  described. 

Pecten  exasperatus  Sowerby. 

Pidni  fjrtutjM  raluti  Sowerhy,  Thes.  Coiuli.,  p. 54,  pi.  XVIII, flffH.  lsa-186, 1846. 

San  Juan,  Porto  Rico  ((lundlach). 

Pecten  antiUarum  Recluz. 

P(ctn\  aniiUarum  R«rluz,  Jouni.de  (:oiichyl.,lv,p.53,pl.  v,fig.l,1853. 
San  Juan,  Porto  Rico  ((.Tundlach). 

Subgenus  Amusitm  Bolten,  1798. 
Section  PBOFEAKUSIUK  De  Oregorio,  1888. 

Pecten  nanus  Verrill  <fe  Bush. 
Cydtntecten  nannn  Verrill  <k  Biwh,  Tnins.  Conn.  Acad.  Sci.,  X,  pp.  85, 92,  pi.  x  vi,  figs.  12-12c,  1897. 

Shell  very  small,  nearly  orbicular,  compressed,  8ul)equi valve,  equilateral,  with  rather  small, 
nearly  equal  ears;  surfai*e  apparently  smooth,  but  generally  (in  adult  shells)  seen  to  be  sculptured 
with  very  fine,  close  riblets;  in  other  specimens  the  sculpture  consists  of  microscopic,  concentric  strife; 
ears  generally  having  delicate,  radial  sculpture,  the  anterior  one  on  the  right  valve  sometimes  slightly 
cancellated;  within  there  are  generally  exceedingly  faint  ratlial  ridges.  Color  semitransparent  whitish 
or  horny,  often  cloude<i,  mottled,  or  irregularly  rayed  with  milky  white, 

Lt^ngth,  5.5;  height,  5.5;  diameter,  1.75  mm. 

^Vlayaguez;  Porto  Rico,  many  partly  worn  valvej-. 

Pecten  pourtalesianum  Dall. 

Pcctrn  { Pi(/jHamimHm )  pourtaknanuiii,  Dall,  Blake  Report,  i, p. 211, pi.  i v,  fig.  3,  v,  fig.  12, 1886. 

Shell  small,  thin,  compressed,  suborbicular,  with  small,  nearly  even  ears;  right  valve  with  well- 
developed  concentric  ridges;  the  left  appearing  smooth,  but  having  microscopic,  concentric  lines  and 
radiating  riblet**;  within  there  are  from  nine  to  eleven  slwider,  somewhat  club-shapetl,  radiating  riba 
in  each  valve  which  do  not  extend  to  edge  of  shell.  Color  generally  milky  white  and  subtranslucent, 
the  ribs  showing  through,  Init  sometimes  brownish  or  reddish  brown  and  dotted  with  white. 

length,  13;  height,  13;  diameter,  2.5  mm. 

There  was  a  single  si^ecimen  and  a  left  valve  obtained  at  Mayaguez  Harlxjr  of  the  van  i<irinUUum 
Dall.     (See  Blake  Report,  i,  p.  212. ) 

As  in  other  allied  species,  the  right  valve  is  not  completely  calcified  near  the  bonier  and  it 
collapses  just  outside  of  the  ribs,  so  that  its  outer  i)ortion  lies  in  contact  with  the  left  valve. 
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Family  SPONDYLID^. 

Oenai  SPONDTLTJS  LinnsBai,  1758. 

Shell  irregular,  inetiuivalve,  attached  by  the  right  valve,  which  has  a  triangular  area,  aiiricnlate, 
with  radial,  generally  spinous  or  foliaceous  ridges;  resiliuin  in  a  central  pit;  hinge  with  two  curvetl, 
interlocking  teeth  in  each  valve;  adductor  impression  duplex. 

Spondylus  echinatus  Martyn. 
Osirea  ecMnata  Mnrtyn,  Univ.  Conch.,  ii,  fig.  154, 1784. 

Shell  with  four  to  eight  radial  spinose  ridges,  which  are  sotnetirnes  small  and  narrow  or  they 
may  be  large  and  foliaceous;  between  the  ridges  are  smaller  ones,  often  bearing  small  spines,  and 
in  addition  there  is  a  third  set  of  minute  ridges,  which  are  scaly  and  reticulated  by  the  growth  lines; 
lower  valve  often  foliaceous,  especially  on  earlier  growth;  lK)rder  of  valves  dentate,  often  e<lged  with 
yellow,  orange,  scarlet,  or  purple.  Interior  sometimes  deli(»tely  iridescent.  Color  whitish  yellow,  or 
orange,  scarlet,  or  purple.     In  the  lighter-colored  shells  the  beaks  are  often  richly  colored. 

Length,  80;  overall,  120;  height,  90;  overall,  120;  diameter,  40;  overall,  (50  mm. 

Boca  Prieta;  off  Point  Melones,  Porto  Rico. 

Qenai  PLIGATULA  Lamarck,  1801. 

Shell  irregular  attached  by  the  beak  of  the  right  or  left  valve;  valves  plaited;  hinge  area  obscure; 
resilium  internal;  right  valve  having  a  longitudinal  cardinal  on  each  side  of  the  resilium  and  outside 
of  these  teeth  a  socket  which  receives  the  teeth  of  the  other  valve;  muscular  impressions  single. 

Plicatula  gibbosa  Lamarck. 

Plicatula  ffibbma  Lamarck,  Syst.  An.  nans  Vert.,  p.  132, 1801. 

Plicatula  vexiUata  Guppy,  Geol.  Mag.  Dec,  ii,  vol.  i,  p.  444,  pi.  x vii,  fig.  7, 1874. 

Shell  solid,  irregular,  somewhat  fan-shaped,  with  strong,  radiating,  often  divaricate  plications, 
which  end  in  serrations;  whitish  or  brownish,  commonly  marked  on  the  ribs  with  irregular,  radiating, 
dark  brown  lines. 

length,  25;  height,  25;  diameter,  10  mm. 

Aguadilla,  Porto  Rico,  one  valve. 

This  is  the  well-known  Plicatula  ramosa  of  Lamarck,  but  the  name  yibhosa  was  applied  by  him  to 
the  same  species  previously.  It  is  often  gregarious,  and  a  half-dozen  specimens  are  sometimes  found 
attached  to  a  single  shell  or  to  each  other. 

Family  LIM1D.C. 
Oenns  LIMA  (Brugai^re)  Oavier,  1798. 
Shell   wjuivalve,   compressed,  white,  obliquely  oval,  having   rayed   ribs  or  striae,   auriculate; 
anterior  side  generally  straight,  gaping;  posterior  side  rounded,  usually  closed;  hinge  area  triangular, 
with  a  central  resilium;  muscular  impressions  lateral,  duplex,  large. 

Liima  scabra  Bom. 

O^rtn  tfi-abru  Boni,  Test.  Mus.  Vind.,  p.  1 10, 1780. 

Lima  fcabra  Sowerby, Conch.  Icon.,  x vin,  pi.  ii,  fig. m.  l«?2. 

Shell  nearly  ejuilatcral,  Ixjing  but  slightly  obli<|ue,  the  hinge  line  nearly  horizontal,  decidedly 
gaping  and  refiexed  at  the  up|)er,  anterior  ]K)rtion,  nearly  closed  posteriorly;  hinge  area  low,  triangular; 
cartilage  triangular;  surfat^e  covered  everywhere  with  fine,  radiating  ridges,  which  are  prickly-scaly; 
edges  of  the  shell  serrate  by  the  sculpture.     Epidermis  brown. 

Length,  45;  height,  55;  diameter,  17  mm. 

Aguadilla;  Ponce;  Mayaguez  Harbor,  Porto  Rico;  Ensenada  Honda,  Culebra. 

Lima  scabra  var.  tenera  Sowerby. 
Lima  tenera  Sowerby,  Thes.  Conch.,  p.  81,  pi.  xxi,  figs.  10, 11, 1846. 

Shell  subovate,  subcompresse<l,  thin,  roughened  with  delicate  sciibrous  ribs,  which  are  somewhat 
interrupteti;  gaping  anteriorly,  the  shell  thickened  at  the  opening. 

A  smaller,  more  delicate  and  more  finely  ribbed  form  than  the  typical  L.  scabra. 

Mayaguez  Harbor,  Porto  Rico,  valves. 
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Lima  lima  Linnunit*. 

(mrra  lima  Linnceiw,  Syst.  Nat.,  ed.  x.  p.  699. 1758. 

Lima  nqiuimtma  iktwvrhy,  Conch.  Icon.,  XVill,  pi.  ii.  fig.  10,  1872. 

Shell  solid,  ine<]uilaU^ral,  the  anU*rior  8i«le  ntrai^ht  aiul  slightly  ^pinur,  the  posterior  side  irregu- 
larly n)unde<l,  nearly  closed;  ears  oblique;  lieaks  elevate<l,  haviii}^  l)elow  them  a  low,  triangular 
area  and  a  triangular  ligament.  Surface  H<*ulpture<l  with  alNmt  thirty  strong,  radiating  ribe,  which 
are  covertnl  with  largt*,  rough,  elevated  scales;  the  ribs  of  the  anterior  and  posterior  ixirtions  not  sf* 
strong  or  rough  as  are  thosi*  of  the  rest  of  the  shell;  within  the  shell  the  ribs  show  distinctly  an«l  the 
edges  of  the  shell  are  stn>ngly  dentate. 

length,  45;  height,  55;  diameter,  22  mm. 

Mayaguez,  Porto  Rico. 

Lima  inflata  I^Amarck. 

Limaiuftata  Lamarck,  An.  «ans  Vert.,  vi,  p.  156,  1819. 
rJmn/asciataSowQThy,  Conch.  Icon.,  xviii,  pi.  iv,  fig.  17,  187*2. 

Shell  very  oblique,  thin,  inflattni,  with  a  wide,  long  gap  Iwfore  and  behind,  so  that  the  valvee 
touch  only  at  the  hinge  and  base;  nearly  straight  in  front,  roundeii  on  the  base  and  posterior  U^rder, 
having  a  somewhat  rounded  angle  al)out  midway  l)etween  the  anterior  liase  and  the  posterior  ear; 
hinge  line  very  oblique;  area  low,  triangular,  with  a  wide,  triangular  ligament;  surfat^e  sculptured 
with  rather  low,  delicate  ribs,  often  with  finer  riblets  between  them,  their  edges  somewhat  roughened 
or  no<luIous;  inner  lx>nier  of  the  shell  scarcely  serrate,  interior  showing  traces  of  the  ribs. 

Length,  32;  height,  40;  diameter,  25  mm. 

Mayaguez,  Porto  Rico;  Ensenada  Honda,  Culebra. 

Lima  hians  Gmelin. 

Oittrca  hiatuf  Gmelin,  Synt,  Nat.,  p.  3333,  1792. 

LimafragUia  Sowerby.  Conch.  Icon.,  xvin,  pi.  iv,  fig.  18,  18?2. 

Aguadilla,  Porto  Rico  (Gundlach). 

Oeniu  LIMATTTLA  S.  Wood,  1889. 
Shell  etjuilateral,  or  nearly  so;  valves  closed,  small;  hinge  edentulous. 
Limatula  subauriculata  Montagu. 

PeHm  sitbanricidata  Montagu,  Test.  Brit.  Suppl.,  p.  63,  pi.  xxix,  fig.  2,  1808. 

Lima  subaiiricidaia  Jeffreys,  Brit  Conch.,  il,  p.  82;  v,  p.  169,  pi.  xx  v,  fig.  3. 

LimattUa  sttbauriculata  S.  Wood,  Mag.  Nat.  Hist.,  n.  8.,  ni,  p. 236,  pi.  in,  fig.  6, 1839.  Cmg  Moll.,  ii,  p.  47,  pi.  vn,  figs.  3  a-r,  IS.'iO. 

Mayaguez  Harbor,  Porto  Rico,  at  station  6062,  in  25  fathoms;  also  northward  to  the  .\rctic  seas. 

Superfamily  ANOIOACEA. 

Family  AXOMIIDi€. 

Oenui  AKOMIA  (LinnaBUi,  1758)  XttUer,  1775. 
Shell  irregular,  suWrcular  or  oblong,  often  imitating  the  objin^t  to  which  it  is  attached;  thin, 
subtransparent,  the  interior  somewhat  nacreous;  left  valve  entire,  convex,  having  a  ligamental  fossette 
l>elow  the  summit  and  bearing  four  muscular  impn^ssions;  right  valve  flat,  having  a  large  sinus  on  its 
upper  bonier  through  which  the  pluglike  byssus  passes,  and  having  a  single  muscular  impression. 

Anomia  simplex  d'Orbigny. 

Aiutmia  simplex  iVOThigiiy,  Moll.  Cnbaiia,  ii,  p.  367.  pi.  xxxvni,fig«. 31-33, 1845. 

Shell  irregular,  fitting  and  often  imitating  the  object  to  which  it  is  attached,  suborbicular,  thin, 
semitransparent;  left  valve  generally  convex  and  thicker  than  the  right,  with  an  elongated  hgamental 
fossette,  one  muscle  scar  just  l)elow  the  ligament,  and  three  subcentral  situated  on  an  oblong  callus;  right 
valve  generally  flat  or  concave,  with  an  oval  opening  for  the  byssal  plug,  which  is  surroundetl  by  an 
oblong  callus,  on  which  there  is  a  single  muscle  scar;  interior  of  valves  nacreous  and  shining;  exterior 
having  concentric  scaly  ridges.     Color  whitish,  silvery,  greenish  straw,  or  pale  brownish. 

Height,  35;  length,  35;  diameter,  7  mm. 

Mayaguez,  Porto  Rico. 
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Oenns  PODODESMUS  Philippi,  1837. 
Shell  with  the  api^earanoo  of  Anomia,  bat  the  left  valve  with  only  two  nuiw^iilar  iiiipresHions. 

Pododesmus  rudis  Broderip. 

PUwtnianomin  rudis  Broderip,  P.  Z.  S.,  ISM,  p.  2. 
JHacHtmnomta  rtulix  Reeve,  Conch.  Icon.,  xi.  pi.  i,  lijj.  2.  1859. 

Shell  very  irregular,  eonipresHe<l,  Hulmrbieiilar,  oval,  oblong  or  wimewhat  elongate,  nio<ierately 
solid;  lower  valve  nonnally  flatter  than  the  upi>er;  byssal  opening  round  oval  or  dosed  in  old 
s|>eeinien8;  surface  wide,  with  irr^ular,  broken,  rather  fine  ridges  crossed  by  scaly  or  foliac^eous 
growth  lines;  within  shining,  the  lower  valve  generally  having  a  brown  blotch  in  its  center.  Color 
whitish  or  greenish. 

length,  40;  height,  40;  diameter,  6  mm.  Ix»ngth  of  another  specimen,  30;  height,  85;  diameter, 
4  mm. 

Aguadilla;  San  Juan  Harl)or;  off  Point  Melones,  Porto  Rico. 

Superfamily  MTTIIiACEA. 

Family  MYTILID^. 

Genni  XTTILTJS  (Linnsens,  1758)  Bolten,  1798. 

Section  HORMOMYA  Korch,  1868. 

Shell  wedge-shape<l,  rounded  ])ehind,  with  terminal  beaks,  plicately  sculpturetl;  hinge  teeth 
minute  or  ol)solete;  pe<lal  impressions  two  in  each  valve;  anterior  adductor  impression  small,  placed 
under  the  l)eaks;  i)osterior  adductor  elongated,  placed  at  the  posterior  end  of  the  shell. 

Mytilus  hcunatus  Say. 

Mi/tihiH  knmntnn  Say,  Joiim.  Aead.  NhI.  Sei.  Phila.,  u,  p. 2»V>,  1822;  Binney's  Say,  pp.  91 , 2(M,  pi.  i.,  fig.  18. 

Shell  irregularly  triangular,  rather  solid,  elongated  and  generally  falcate,  the  anterior  side  l)eing 
usiially  incurve<l,  the  posterior  side  angular  where  it  joins  the  hinge;  there  is  a  more  or  less  pmminent 
rounded  ridge  l)ack  of  the  anterior  part  of  tho  shell,  and  the  ratliating  ribs  with  whicth  the  whole  shell 
is  s<Milptured  sprea<l  from  this  ridge,  curving  to  the  front  and  the  l)ack  of  the  shell;  these  ribs  are 
numerous  and  somewhat  bifurcate;  they  are  finely  l)eaded  and  often  wavy;  inner  Iwirder  of  the  shell 
crenulate.  The  thick  epidermis  is  blackish  or  brownish,  sometimes  tinted  green  and  sometimes  a 
little  tawny;  the  interior  is  usually  dark  violet,  with  a  lighter  l)order. 

length,  30;  height,  50;  diameter,  19  nun. 

San  Juan,  Porto  Rico;  Ensenada  Honda,  Oulebra;  Sailrock,  Iwtween  Culebra  and  St.  Thomas. 

These  specimens  are  more  delicate  and  less  curved  than  the  «>rdinary  manifestation  of  this  species. 

Mytilus  exustus  Linnn?us. 

ifj/taiu  exuMus  Linnactis,  Syst.  Nat.,  ed.  x,  p.  705, 1758. 

.l////i7?«  8/na/ii/»«  Sehrotcr,  Elnleitiing.  ni,  p. 419, pi.  ix, fig.  16. 

Shell  small,  rather  solid,  inflated,  irregularly  triangular,  somewhat  elongateil;  l>eaks  curved 
inward  and  forward;  there  is  a  high,  rounde<i  ridge  l)eginning  at  the  beaks,  then  curving  backward, 
then  downward  an<l  forward  to  the  posterior  base  of  the  shell;  the  surface  is  sculptured  with  numerous 
(!ur\'ed  ribs,  which  follow  the  course  of  the  ridge  and  curve  each  way  from  it  to  the  anterior  and 
posterior  sides;  these  ribs  are  beaded  and  somewhat  bifurcated;  at  the  byssal  region  in  front  there  is 
a  somewhat  smooth  area;  the  growth  lines  are  often  deeply  impressed  at  intervals.  Color  brownish, 
blackish  and  tawny,  often  somewhat  ctlouded. 

Length,  10;  height,  18;  diameter,  10  nnn. 

Puerto  Real;  Hucares;  Ponce;  San  Juan,  Mayaguez,  Porto  Rico;  Ensenada  Honda,  Culebra. 

Genai  MODIOLUS  Lamarck,  1799. 

Shell  much  as  in  yfylUm^  but  the  l)eaks  are  not  terminal;  there  are  no  hinge  teeth;  the  epidermis 
is  hirsute,  and  the  animals  generally  nestle  in  a  mass  of  byssal  fibers.  The  valves  have  usually,  if 
s<*ulptured,  a  smoother  central  area. 
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Seotior.  MODIOLUS  t.  t. 

Modiolus  tiilipuB  Laman^k 

M(t(liiiia  titlijm  Lamarck,  An. sans  Vert.,  vi,  p.  Ill,  1819;  Reovo, (^onrh.  Icon.,  x,  pT.  iv. fip.  V\  1857. 

Shell  pnbtrai)ezoi(lal,  nomewhat  elonpatcMl,  inflate<l,  Hiil^nolid,  with  a  faint  ix>steriorwing;  a  nearly 
Htraijjht  r(mn<ie<l  iKw^terior  ridj^  runs  from  the  In^akn  to  tlie  ixwterior  Imwe  of  tlie  nhell;  in  fnmt  of  thb* 
rid^e  the  base  is  slij^htly  ineurved;  epitierniis  Honiewhat  con(vntrically  striate,  eovere<l  with  a  Hcaly 
growth,  whieh  develoi>s  into  bristly  hairs  that  part  near  the^)y8sus,  smooth.  There  is  generally  a  broad 
re<1<lish  striiK  on  the  |Misterior  ridge,  with  a  lighter  one  in  front  of  it,  though  this  area  and  the 
.  j>osterior  part  may  l)e  radiately  bande<l  re<l  and  white  in  narrow  streaks.  The  anterior  part  of  the 
shell  is  often  a  chestnut  or  burnt  brown. 

length,  85;  height,  40;  diameter,  40  nun. 

San  Juan;  Boca  Prieta;  Mayaguez  Harl>or,  Porto  Rico. 

BMtioB  AKTODALUM  Meferle,  Itll. 

Modiolus  arborescens  Dillwyn. 

Mytiliis  arbttreacenji  Dillwyn,  Dewr.  C^italogue  Rec.  Shells,  i,  p.  30r».  1S17. 
Mmlittfa  nrbttreamiit  Reeve,  Conch.  Icon.,  .\.  lHo7,  pi.  VI,  fig.  30. 

Shell  very  thin,  slightly  inflat4^Hl,  long-olM)vate,  smooth  except  for  faint  growth  lines,  brilliant; 
l)eaks  low;  |M>sterior  ridge  scarcely  develoi>ed.  (\)lor  pale  straw  or  ashy,  lighter  on  the  posterior  ridge, 
the  posterior  slojH*  l)eing  beautifully  marked  with  arlH>re.Hcent,  blackish  lines.  Sometimes  this  area  is 
marketl  so  that  the  dark  lint»s  inclose  various-size<l,  triangidar  sjxits  of  the  color  of  the  shell. 

licngth,  50;  height,  20;  diameter,  13  mm. 

Mayaguez;  San  Juan,  Porto  Rico. 

An  excee<lingly  delicate  and  l)eautiful  8j)ecies. 

Beetion  BOTULA  Moroh,  185S. 

Modiolus  cinnamomeus  l^marck. 

^f^ftUuil  cinnnnwmriiit.  etc.,  Cheranitz,  Conch.  Cab.,  viii.  p.  1.V2,  pi.  lxxxii.  ftff.  371.  Ux.^. 
MiMiiola  rinnanionirn  Lamarck,  An.  sans  Vert.,  vi,  p.  114,  1H19. 

Shell  small,  nearly  smooth,  8ubrhoml)oidally  and  somewhat  elongate*!,  slightly  arcuate,  inflated, 
with  a  thick,  dark  chestnut  epidermi.s,  which  shows  distinct,  c>ften  dark,  rest  jx^riods,  and  is  darker 
colore*!  at  the  posterior  end  and  anterior  base;  l>eak8  full  and  high,  place*!  at  the  upper  anterior 
extremity  of  the  shell  and  projcH'ting  in  front  of  the  anterior  end;  hinge  line  curved,  the  line 
extending  around  to  the  anterior  bast*  in  an  unbroken  curve. 

1/n.rth,  10;  height,  5;  diameter,  6  mm. 

Mayaguez  Harl>or,  Porto  Rii'o,  one  shell. 

Section  OREOARIELLA  Monterosato,  1884. 

Modiolus  coralliophag^us  (TUielin. 

Mytilus  cornUioj)haffitg  ViTfiQUn,  Syst.  Nat.,  p.  3359,  1792. 

Shell  small,  oblong,  much  inflated,  varying  much  in  form,  generally  higher  and  more  inflated  in 
front,  with  a  high  i>osterior  ridge,  from  which  radiating  strite  curve  l)ackward  and  downwari!,  those 
on  the  posterior  slope  stronger,  crossed  by  heavy  growth  lines  and  subnodulous,  those  in  fnmt  of  the 
ridge  fine  and  unbroken;  from  the  beaks  to  about  the  center  <>f  the  base  there  is  a  constriction,  and  in 
front  of  this  there  is  a  space  without  radial  sculpture  but  showing  plainly  concentric  lines;  at  the 
rounded  anterior  end  there  are  fine  radiating  ribs;  beaks  <:urved  inwanl  and  forward,  placed  at  the 
extreme  anterior  end;  the  inner  edges  of  the  shell  are  finely  serrate.     Color  dirty  white  or  brownish. 

Length,  20;  height,  8;  diameter,  9  mm. 

Mayaguez;  (Juanica;  Boqueron  Bay;  Arroyo,  Porto  Rico;  Knsenada  Honda,  Culebra. 

This  species  nests  in  coral  sand  and  frequently  has  a  part  of  the  nest  attached,  especially  at  the 
|M>.«terior  ridge.     It  is  the  BotaUi  minen  of  authors  and  the  ModioUi  opifex  of  Say. 

Genai  LITHOPHAGA  Bolten,  1798. 
Shell  cylimlrical,  having  a  thick  epidermis,  the  low  beaks  placed  at  or  near  rounded  anterior  end; 
posterior  end  ptiinttnl  or  wedge-shape<l;  hinge  line  linear,  without  teeth;  ligament  marginal,  internal. 


Digitized  by 


Google 


MOLLlTftOA    OF    POKTO    RICO.  471 

Beotion  LITHOPHAOA  Bolten,  s.  b. 
liithophag^a  antillarum  crOrbigny. 

LithiHltnnuM  n}itUlarum  (l'f>rbigny,  Moll.  Cuhtuia,  ii,  1H47.  p.  I«2.  pi.  xxviil,  ags.  12,  13. 

Shell  elo!ij;at<Ml,  rounde<1  in  front  and  ))ehin<l,  wed.tre-shaj)e<!  wlien  viewed  from  above;  the  l)eaks 
plaoed  at  the  extreme  upper  anterior  lM)r<ler;  snrfaet'  neulptured  with  eon<*entrie  furrows,  e8j)eeially 
the  posterior  part;  the  anterior  and  anterior  banal  portion  having  tine  vertitral  ribn  which  fade  out 
at  the  extreme  anterior  end  of  the  shell;  epidennin  rich  dark  chestnut,  ))econiing  almost  black  at 
the  j.>o8terior  end  an<l  anterior  base. 

Length,  30;  height,  10;  diamet^^r,  H  mm. 

Puerto  Real;  (Tuani(«;  Arroyo,  Porto  Rico. 

SMtion  DIBERUS  DaU. 

liithophaga  bisulcata  d*Orbigny. 
Lithoilmnm  buul<xitu8  d'Orhigny,  Moll.  Cubana,  n,  p.  183,  pi.  xxvni,  figs.  14-16,  1M45. 

Shell  elongated,  Hul)cylindri(^l,  the  anterior  and  posterior  eudn  rounde<l,  the  latter  with  two  faint, 
ra<liating  sulcations,  one  alM)ve  and  the  other  Inflow  the  low  rounded  i>osterinr  ridge;  growth  lines 
somewhat  impre8se<l,  esj)ecially  on  the  posterior  jxirtion,  otherwise  the  shell  itself  is  smooth  and 
shining,  the  epidermis  being  a  light  chestnut  color;  beaks  low,  anterior,  but  not  at  the  extreme  end 
of  the  shell.  The  greater  |>art  of  the  surfa<»e  of  the  shell  is  covered  with  a  calcareous  incrustation, 
which  is  thin  in  front  and  thick  behind,  and  is  es])ecially  strong  on  the  posterior  ridge;  its  surface  is 
partly  covered  with  fine  wrinkles  or  corrugations,  and  it  is  jMiinted  l>ehind. 

length  over  all,  30;  of  shell,  25;  height,  10;  diameter,  S  nun. 

(iuaniita;  Puerto  Real;  Arroyo,  Porto  Rico. 

Genus  CBENELLA  Brown,  1827. 

Shell  oval  or  rhomboidal,  with  a  thick  epidermis;  surface  sculpture<l  with  longitudinal  ana 
concentric  strije;  l)eaks  straight;  ligament  small;  hinge  area  crenulate. 

Crenella  divaricata  d'Orbigny. 

yticiilocardia  divaricata  d'Orbigny,  Moll.  Cubana,  ii,  p.  311.  pi.  xxvii,  tigH.  li&-^,  \M^. 

Shell  small,  etjuilateral,  solid,  inflated,  with  an  elliptical  outline;  umbonal  region  high,  the  beaks 
straight,  cur\'e<i  in  to  the  hinge  line;  surface  sculptured  by  <lelicate  radial  ribs,  which  are  somewhat 
divaricate  along  a  line  from  the  beaks  to  the  middle  base;  near  the  ant*^rior  and  posterior  there 
is  a  curve<l  rib,  and  from  this  the  ribs  in  front  and  Ix^hind  are  sharply  divaricate;  there  is  also 
delicat-e  concentric  sculpture,  which  causes  the  ril>s  to  appear  as  if  slightly  lK^a<U»<l;  inner  e<lge  crenate 
throughout.     Color  browuLMh  yellow. 

Length,  3;  height,  3.5;  diameter,  3  mm. 

MByaguez,  Porto  Rico,  several  worn  valves. 

Genns  MODIOLABIA  Beck,  1840. 

Shell  rhomboid,  inflate<l,  generally  with  three  areas  on  the  disk,  the  two  at  the  ends  radially 
sculpture<l,  that  of  the  center  smooth  or  only  feebly  radially  sculptured;  sometimes  the  surfa<*e  is 
ra<liately  riblxNl  throughout  or  it  may  be  smooth;  beaks  incurved,  pla<*ed  near  the  anterior  end.  The 
gt»nus  is  close*  to  Oretwlla  and  differs  from  it  principally  in  anatomical  characters. 

Modiolaria  lateralis  Say. 
MytUm  lateralis  Say,  Jouni.  Acad.  Nat.  Sci.  Phila.,  n,  p.  2G4,  1S22. 

Shell  small,  long- rhomboid,  inflated,  subsolid;  uml>onal  r^on  full;  beaks  curveti  forward,  pro- 
jecting slightly  in  front  of  the  anterior  end  of  the  shell;  surface  sculptured  with  fine,  concentric  growth 
lines  throughout,  anterior  and  posterior  areas  sculptured  with  tine,  l)eade<l  ribs,  the  posterior  area  wide 
and  including  the  rounded  posterior  ridge;  the  anterior  area  narrow;  central  area  slightly  depressed 
and  showing  only  concentric  striae;  inner  edge  crenate,  except  at  the  ligamental  and  central  areas. 
Color  greenish  or  reddish,  often  marbled  with  brown. 

Length,  6;  height,  3.5;  diameter,  3  mm. 

San  Juan  Harbor;  Mayaguez,  Porto  Rico;  Vitnjues,  ami  oif  Vieques. 
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Order  TELEODESMACEA. 

Superfamily  MTACEA. 

Family  GASTR0CH.KM1).E. 

Oenai  0A8TB0CHJENA  (Spengler)  Cvyier,  1817. 
Shell  re^ilar,  e(]uivalvt%  iiUHjui lateral,  ovoid,  with  tlie   In^akn  anterior,  widely  ^pinf;  at  the 
anterior  l>af*e.     S<'ulpturt»  concentrie.      The  animal  formn  fla>4k-sha)MHl  excavations  in  shells,  eorals, 
and  coral  ro<!ks;  sonietini<»s  it  is  without  a  burrow,  when  it  forms  a  shelly,  inclosinp  tulje  cHivered 
with  extraneous  material. 

OastrochaBna  cuneiformis  Sjtenjrler. 

(ifuttrocluriia  cunrijormis  SiH'npr1**r,  Nova  Act.  f^oc.  Hafn.,  il,  p.  179,  fijr«.  H-11, 17H8. 

Shell  nmch  inflattnl,  8ul)Rolid,  sulK)vate  or  iiear-shajKHl,  ^ping  excessively  at  the  anterior  base, 
the  gap  narrowing  and  extending  nearly  or  quite  to  the  jMisterior  end;  l>eaks  low,  plaee<l  at  the 
extrtmie  anterior  jmrt  of  the  shell,  which  is  narn)w  and  sharply  angtdar  l)elow  at  the  gap;  there  is 
sometimes  a  wi<le,  shallow  depression  running  from  the  l)eaks  to  the  ]K)sterior  l»se;  sculpture  rudely, 
irregularly  concentric.     Color  white. 

length,  18;  height,  10;  diameter,  8  mm. 

Several  si>ec*imens  in  coral,  Mayaguez,  Porto  Rico. 

Family  vSAXlCAVIDi€. 
Oenui  SAXIGAVELLA  Fischer,  1870. 
Shell   small,  equivalve,  thin,  inetjuilateral,  gaping,  subtrajK^zoidal,  obliquely  angular  behind; 
hinge  with  a  sul>ol)solete  tooth  in  th'e  right  valve,  fitting  into  a  cavity  in  the  left  cardinal  margin;  liga- 
ment short,  prominent;  {>allial  line  \inth  a  wide  shallow  sinuosity. 

Saxicavella  sagrrinata,  n.  sp.     Plate  55,  fig.  16. 

Shell  small,  roundtni  triangular,  compre8se<l,  umlmnes  small,  flattened;  anterior  end  shorter; 
surface  irregularly  concentrically  undulated  w^  if  by  stages  of  growth,  dull,  minutely  granular  or 
sagrinate,  as  if  duste<l;  form  as  figure<l,  with  no  defi!u*<l  angle  or  carina  exten<ling  downward  and 
IwM'kwanl  from  the  umb:);  iH»riostra<*um  very  thin,  jmle  yellowish,  hardly  discernible;  the  8ul>8tanee 
of  the  shell  subtranslucent;  interior  polished;  hinge  with  a  single  ol)scure  t/K)th  in  front  of  a  small 
nymph  for  the  ligament. 

Length,  5.5;  height,  3.7;  diameter,  2  mm. 

One  right  valve  at  station  6062,  Mayaguez  Harl)or,  Porto  Rico,  in  30  fathoms,  sand. 

This  siHKue**  is  shorter,  more  compre«s(»<l,  and  less  angular  than  the  S.  pUcatn  of  Europe;  it 
somewhat  rest»mbU»s  a  liantfroti(i^  but  \\2k»  a  different  hinge. 

Family  CORBILID.^. 
Oenai  COBBULA  (Bmgai^re)  Lamarck,  1797. 
Valves  unequal,  the  right  usually  larger,  lK)th  more  or  less  l)eaked  l)ehind;  in  the  right  valve 
there  is  a  single,  large  tooth  Ik»Iow  the  l)eak,  with  a  (Uh»p  resiliary  pit  l>ehind  it  and  no  lateral  laminie; 
left  valve  with  a  deep  pit  below  the  In^ak,  int4)  which  the  tooth  of  the  right  valve  falls,  having  an 
elevated  process  in  front  of  it  and  sometimes  a  sort  of  tooth  l)ehind  the  pit;  beaks  prominent,  that  of 
the  right  valve  usually  su|)erior  to  that  of  the  left;  sculpture  often  discrepant;   pallial  line  with  or 

without  a  sinus. 

Beetion  ALOIDIS  Megerle,  1811. 

Corbula  disparilis  d'Orbigny. 
Cftrlmln  (iigpariUs  d'Orbipiy,  Moll.  Cubana,  n,  p.  283, pi.  xxvii,  figs.  1-1, 1H45. 

Shell  solid,  very  inequivalve,  the  right  valve  gibl>ous,  with  a  very  high  beak,  which  is  cur\-ed 
inwartl  and  forward,  and  a  high,  sharp,  posterior  ridge  sculptured  with  strong  concentric  ridges  which 
mostly  fade  out  on  the  jx)Hterior  slo])e;  hinge  tooth  small,  placed  well  forward;  ligamental  pit  large; 
left  valve  much  smaller  and  U»ss  convex  than  the  right,  having  faint,  concentric  sculpture  and  few  to 
rather  numerous  radiating  ribs  which  do  not  re^ch  to  the  l)eAk,  which  often  look  like  cracks  in  the 
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shell;  it  is  covered  with  a  thick  epidennis,  which  is  thinner  ahove  and  shows  the  sculpture  in  an 
exa^erated  way;  jMillial  line  with  a  wide  shallow  sinus.     Color  prayish,  whitish,  or  purplish. 

J^njrth,  9;  heijrht,  7;  diameter,  5  mm. 

Mayaguez  Harbor;  San  Juan,  Porto  Rico. 

8«otion  u  u  M  jkOOORBTTLA  Ooaainum,  1886. 

Corbula  dietziana  C.  B.  Adams. 

OnbtUa  (lirtzimm  C.  B.  Adams,  Contr.  to  Conch.,  Xll,  p.  235, 1852;  Dnll,  Bull.  IT.  S.  Nat.  Mils.,  No.  37,  p.  70,  pi.  ii,  figs.  7  a-o.  1889. 

Shell  solid,  triangular,  distorted,  moderately  inequi valve  at  first,  afterwanls  very  inequi valve, 
somewhat  inequilateral,  rounded  in  front,  with  a  high,  sharp,  posterior  ridge  on  the  left  valve  that 
ends  in  a  point  at  the  posterior  base;  in  the  first  stage  of  growth  there  are  low,  wide,  concentric  ridges, 
with  fine  ra»liating  riblete  in  their  interstices;  the  concentritt  ridges  of  the  second  stage  of  growth  are 
finer,  and  this  part  of  the  shell  is  rayed  with  whitish  and  reddish  or  purplish  rays;  in  the  second  stage 
the  small  valve  is  merely  striate<i;  l)eaks  prominent,  turned  inward  and  forward;  the  umbonal  region 
is  somewhat  flattened;  teeth  rather  strong. 

Length,  13;  height,  9;  diameter,  5  mm. 

Mayaguez  Harbor,  Porto  Rico,  one  left  valve. 

Corbula  swiftiana  C.  B.  Adams. 
Onrbula  mnjtiana  C.  B.  Adams,  Contr.  to  Conch.,  p.  236,  1862;  Dall,  Blake  Report,  i,  pi.  ii,  flgR.5  nw,  1886. 

Shell  subsolid  to  solid,  triangular,  nearly  equilateral,  inequivalve;  posterior  ridge  sharp  and  well 
developed  in  each  valve,  ending  in  a  sharp  beak  at  the  j)osterior  base;  younger  shell  nearly  smooth, 
concentric  strife  becoming  stronger  as  the  shell  grows  older,  and  having  faint  radial  ribleti<;  l>eaks 
rather  sharp,  prominent;  teeth  moderately  strong.     Color  whitish. 

Length,  9;  height,  7;  diameter,  4  nmi. 

Mayaguez,  Porto  Rico,  a  great  number  of  worn  valves;  off  Puerto  Real,  one  entire  8pe<.*imen,  a 
somewhat  inflateti  variety. 

Corbula  eequivalvis  Philippi. 

Otrhida  irquivalritt  Philippi.  Arch,  fiir  Naturg.,  n,  p.  227,  pi.  vn,  flg.4,1836. 
OtrbiUn  rubaninva  d'Orbigny,  Moll,  ('nbana,  ii,  p.  283.  pi.  xxvi,  figs.  51-54, 1845. 
Vorb^dn  knoxiana  C.  B.  Adams,  Dall,  Blake  Report,  i,  pi.  i.  flgs.  3,  3  a-c,  1886. 

Shell  solid,  elongate-triangular,  nearly  equilateral,  with  a  strong,  sharp,  posterior  ridge,  behind 
which  the  margin  is  decidedly  truncate<l;  in  fact  it  is  sunk  below  the  posterior  ridge  until  it  almost 
becomes  a  lunule;  Ix^aks  curved  inwanl  and  forward;  surface  sculpturefl  with  strong,  rather  regular, 
rounded,  concentric,  ridges,  that  of  the  posterior  slope  has  finer  ridges;  tooth  of  right  valve  strong 
and  curved  upward;  that  of  the  left  bifid.     Color  whitish. 

Tvength,  10;  height,  7;  diameter,  5.5  mm. 

Beach  at  Mayaguez,  Porto  Rico,  one  broken  valve. 

Corbula  caribaea  d'Orbigny. 
Otrimla  raribiea  d'Orbigny,  Moll,  (Mibana,  ii,  p.  284,  pi.  xxvii,  figs.  .5-8, 1845. 

Shell  solid  and  much  inflated  when  fully  adult,  thinner  and  sub(romi)res8e<l  when  immature, 
subtriangular,  drawn  out  into  a  decider!  point  behind;  beaks  rather  full,  curved  inward  and  forward; 
surface  s<',uiptured  with  rather  strong,  irregular,  concentric  ridges,  tho.se  of  the  lunule-like  posterior 
slope  finer.  In  addition  there  are  scattered,  very  narrow,  radiating  threads  on  the  surface.  On  the 
base  there  is  a  wide,  flattened  area  where  the  valve^^  join  that  is  scarcely  sculptured;  the  right  valve 
incloses  the  left,  and  throughout  it«  jiosterior  portion  it  projects  widely  over  the  left;  beak  cavities 
deep;  teeth  rather  strong.     There  is  a  well-marked  posterior  sinus.     Color  whitish. 

Length,  16;  height,  10;  diameter,  10  mm. 

Mayaguez,  Porto  Rico,  two  shells,  one  immature  and  one  fully  adult. 

Family  MYACID^. 

OenuB  SPHEKIA  Turton,  1822. 

Shell  inequivalve,  inequilateral,  irregular  rostrate  l)ehind,  roughened;  right  valve  a  little  larger 
than  the  left,  having  a  single  small  tooth  in  front  of  the  resilium  pit;  muscle  impressions  large;  pallial 
line  feeble. 
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Sphenia  antillensU,  n.  b]>.     VWe  55,  fig.  14. 

Shell  small,  subquadrate,  rather  coinpre«HMl,  white,  covere<l  with  a  yellowinh  periostracum; 
surfaee  <hill,  wulptured  only  by  incn^inental  linen  and  a  low  ol>sonre  thread  running  from  the  umbo 
backwanl  and  downwanl;  shell  thin,  interior  white,  ]K»Iishe<l;  hinge  nonnal,  general  fonn  a»  figured. 

I>ength,  4;  height,  2.5;  diameter,  1.5  nun. 

One  perfect  shell,  Playa  de  Ponce,  Porto  Rico. 

There  is  nothing  striking  in  the  c^haracters  of  this  little  shell,  but  it  does  not  seem  identifiable 
with  any  of  the  other  species.  The  si>e<'iei*  from  ( 'nlm  referrnl  t^>  this  genus  by  d'Orbigny  are  referable 
to  the  genus  Cuspi/inria . 

Superfajnily  MACTBACEA. 

Family   MACTRID/I:. 

Subfamily  MACTRIN^. 

Oenns  XACTBA  (Linnsm,  1758),  Lamarek. 

Mactra  frag^lis  Gmelin. 

Mactra/ragilis  Gmelin,  Syst.  Nat.,  p.  3261. 1792. 

Mactra  fragilis  Reeve,  Conoh.  Icon.,  vni.  pi.  xi,  rt>r.  47, 1H.>1. 

Mayaguez,  Porto  Rico  ((iundlach). 

Mactra  alata  S)>engler. 

Mactra  alata  Spengler.  Skrivt.  Nat.  Selxk.,  v,  pi.  :i.  p. 99. 
Mactra  alata  Reeve.  Conch.  loon.,  vni,  IS54,  pi.  vni,  fig.  29. 

Mayaguez,  Porto  Rico  ((iundla<*h). 

Family  MESODESMATID^. 

Subfamily  ERVILIIN^. 
Oenai  XBYILIA  Tarton,  1822. 

Shell  small,  concentrically  striate,  sometimes  brightly  coloretl;  ligament  obsolete;  resilium 
small;  laterals  small;  dorsal  anterior  lamina  al)sent,  the  ventral  more  or  less  coalescing  with  the 
anterior  arm  of  the  right  canlinal;  left  cardinal  large,  bifid;  }>allial  sinus  well  marked. 

Ervilia  concentrica  Gould.     Plate  58,  fig.  12. 
EnuJia  conceiUrica  Gould,  Otia  Conch.,  p.  329;  Prot\  Boston  Soc.  Nat.  Hist.,  vin,  p.  280, 1862. 

Shell  small,  scan'ely  inflated,  long-triangular,  the  post*^rior  end  narrower;  beaks  rather  high  but 
not  full;  surface  finely,  concentricidly  ridged,  and  having  more  delicate  radial  ribleti^  which  are  moat 
conspicuous  on  the  anterior  end;  right  valve  with  a  single  triangular  tooth  in  front  of  the  small, 
triangular  resilium  and  a  feeble  one  behind  it;  left  valve  with  a  double  cAnlinal;  i)allial  sinus  faint, 
deep.    Color  whitish  or  pink. 

length,  5;  height,  3.5;  diameter,  2  mm. 

San  Juan;  Mayaguez,  Porto  Rico,  a  number  of  worn  valves.     Off  Geoi^ia  (Gould). 

Superfaxnily  SOLENACEA. 

Family  SOLENID^. 
Genui  FSAMM080LEN  Risio,  1826. 

Shell  transversely  oblong,  gaping  at  the  extremities,  obliquely  sculpturetl,  more  or  less  invested 
with  an  ej>iderniis;  l)eaks  sub<*entral;  upj)er  and  lower  shell  margins  nearly  parallel;  one  or  sometimes 
two  cardinal  teeth  in  each  valve;  ligament  prominent;  pallial  imj)ression  large. 
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Pscunmosolen  sanctad-martliaB  d'Orltigny. 

!^}lni  mnctse-martfue  Chemnitz.  Coiirh.  Cnh.,  xi.  p.  20:^,  pi.  cxcviii,  fig.  19;W,  1795.  d'  Orbijn«y.^J<^ll.  (-nbana,  li.p.  232. pi.  xxv, 
figs.  81,32,  IMo. 

Shell  long-quadrate,  gaping  widely  at  each  end,  the  valvef*  only  touching  at  the  hinge  and  central 
base;  beaks  low;  ligament  extending  in  fnmt  of  an<l  behind  the  l>eakH,  iiiHateil  int4)  a  roundtnl  ridge 
immediately  behind  them  and  then  suddenly  flattened;  growth  lineH  rather ru<le;  all  the  nhell  except 
its  extreme  anterior  portion  is  obliquely  sculpturetl,  the  ritlgen  dividing  on  the  low,  rounded  posterior 
ridge;  epidermis  yellowish  or  horn-colore<l,  wearing  off  exivpt  around  the  margin  of  the  shell;  left 
valve  with  one  high,  compresseil  cardinal  just  behin<l  the  beak;  right  valve  with  a  similar  cardinal 
under  the  beak;  pallial  sinus  wide  and  deep.     (V)lor  whitish. 

r^-ength,  37;  height,  20;  diameter,  12  mm. 

Mayaguez,  one  young  broken  valve. 

There  are  sometimes  vestiges  of  a  sec'ond  cardinal  in  ea^?h  valve. 

Oenns  SOLEN  LmnsBiis,  1758. 

Shell  very  longj  subcylindrical;  the  dorsal  and  ventral  edges  |mrallel,  inequilateral,  straight  or 
nearly  so;  surface  more  or  less  sculptured  with  the  growth  lines;  divided  by  an  oblique  line  nmning 
from  the  l)eaks  to  the  post  base;  extremities  widely  gaping;  hinge  with  a  single  caniinal  in  each  valve; 
ligament  elongated,  external;  anterior  muscle  impression  elongated,  parallel  with  the  dorsal  border, 
pallial  sinus  short. 

Beotion  BOLEKA  Moroh,  185S. 

Solen  obliquus  Spengler. 

Siflai  obliquus  Spengler,  Skrift.  Nat.  Selsk.,  in,  p.  104,  1794. 
S/Uni  ambifftius  Sowerby,  Conch.  Icon.,  xix,  pi.  v,  fig.  21,  1874. 

Shell  rather  solid,  subcylindrical,  straight,  the  beaks  placed  at  one-sixth  of  the  length  of  the  shell 
from  the  anterior  end;  anterior  end  obliquely  truncated,  longer  below;  the  shell  is  decidedly  thickene<l 
at  this  part  and  appears  as  if  cut  off;  posterior  end  nearly  squarely  trummte,  thin;  epidennis  rudely 
wrinkled,  growing  beyond  the  shell,  ashy  or  brownish;  there  is  one  high,  straight  tooth  in  each  valve 
under  the  beaks,  that  of  the  right  valve  in  front  of  the  one  in  the  left;  anterior  muscle  scars  elongate, 
placed  under  the  beaks;  posterior  scars  semilunar,  the  dorsal  edge  straight,  the  wide  pallial  line 
conne<'ting  with  the  center  of  its  base  and  forming  a   -<;  in  the  fork  of  this  is  the  small  [lallial  sinus. 

Length,  110;  height,  22;  diameter,  14  mm. 

Cabo  Rojo  light,  Porto  Rico,  one  specimen. 

Superfamily  TELIilNACEA. 

Family  PSAMMOBID/E. 

Oenas  HETEBODONAX  Xdrch,  1852. 

Heterodonax  bimaculatus  Tiinmeus. 

TeUhia  bimaeiUnta  Linna?us,  S)^*!.  Nat.,  od.  x,  p.  fi77,  1758;  S<»werhy.  (^onoh.  Icon.,  xvii,  1866,  pi.  xvni,  fig. 94  a-r. 
San  Juan,  Porto  Rico  ((lundlach). 

Oenas  TAGELTJS  Gray,  1847. 

Tag^elus  gribbus  S|>engler. 

ffolen  gibbm  Hp<»ngler,  Skrift.  Nnt.  Selnk..  ni,  p.  104,  1794. 
.**»/4^rMr/i«»  mrt7>«'M«  Sowerby,  (!onch.  Icon.,  xix,  pi.  iv,  fig.  21, 1874. 

Mayaguez,  Port*)  Rico  ((4undlach). 

Genus  A8APHIS  Modeer,  1798. 

Shell  transverse,  somewhat  rhomlK)i<l,  sulKH|uilateral,  l)eaks  rather  prominent;  hinge  having  two 
eanlinals  in  each  valve,  the  anterior  in  the  left  and  the  |>osterior  in  the  right  bitid;  ligament  thick; 
adductor  scars  near  the  dorsal  edge;  ]>allial  sinus  deep,  rounded. 
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Asaphia  coccinea  ivrartyn. 

(\irfihim  coccinm  Martyn,  riilv.  (V>neh.,  No.  135,  pi.  lHr»,  17H4:  Va\.  Cheiiii,  pi.  41.  flj?.  2:  Moroh,  Jonni.  de  Conohyl..  vii, 
p.  140,  1858. 

Shell  ()l)l«)np,  Huhrhoiii})oi(l,  somewhat  inflaUMl,  8u})Holid,  with  rather  full,  high  lieaks,  with  a  well- 
ileveloj)e<l,  rounded  jK^Hterior  ridge;  the  surface  is  covered  with  numerous  ra<iiating,  wavy  ribs  which 
2ixv  stnmger  on  the  |>o8t<^rior  sloj>e  and  are  generally  somewhat  cancellated  at  the  anterior  and  posterior 
ends  by  the  crossing  of  the  growth  lines;  they  are  sometim€»s  a  little  scaly  at  the  hinder  yiart  of  the 
shell;  nymph  rather  narrow  but  deep;  pallial  sinus  large,  rounde<l.  Color  whitish,  straw  colored, 
salmon,  re<ldish  or  violet,  sometimes  faintly  raye<l;  within  white,  straw  colonnl,  yellow,  re<l,  or  violet; 
the  hinder  part  of  the  interior  and  nymphs  almost  always  <leep  violet. 

length,  70;  height,  45;  diameter,  32  nmi.;  length  of  another,  90;  height,  60;  diameter,  43  mm. 

Fajardo;  Ponce  Reefs,  Porto  Rico;  Ensena<la  Honda,  Oulebra. 

Family  DOXACII).K. 
Oenai  DOHAX  LinnsBiu,  1758. 

Shell  inequilateral,  triangular;  anterior  side  longer  than  the  posterior  which  is  short  and 
obliquely  trun<»atetl;  Iwirder  of  the  valves  generally  crenate<l;  hinge  having  in  the  right  valve  one 
anterior  lateral  and  two  canlinals,  the  |>osterior  bifid,  and  a  short  posterior  tfM>th.  The  left  valve  has 
a  faint  anterior  latertl  an<l  two  cardinals,  with  wmietimes  a  small  intermediate  tooth  and  one  posterior 
lateral;  ligament  short ;  sinus  de<»p,  r«mnd<Ml. 

8«otioii  OHIOV  Soopoli,  1777. 

Donax  denticulata  Linnteus. 
Donax  d/^itinilatn  Linnceiw,  Syst.  Nat.,  ed.  x,  p.  683,  175H;  Reeve.  (X>nch.  Icon.,  viii.pl.  vii,fliFB.48  n,6,1854. 

Shell  solid,  subinflateil,  long  triangular,  inequilateral,  the  anterior  and  jKisterior  dorsal  lines 
straight,  the  anterior  end  narrow  and  roundwl,  the  base  line  slightly  curvc^l,  with  a  faint  angulation 
near  its  center;  ligament  short,  small;  surfa<*e  covered  with  fine  radiating  ridges;  these  ridgt*s  aie 
rtattentnl  exce|»t  at  the  |X)8terior  part  of  the  shell  and  are  peculiarly  serrate  on  their  edges;  posterit)r 
ridge  double,  the  anterior  part  sharply  angle<l,  the  area  between  the  two  angles  ribl)etl  and  tlelicately 
s<"ulpture<l  lH«twt»en  theril*;  j>08terior  sloiw  sculj)tur€Hl  with  rather  strong  obliipie  ridges,  and  l)etween 
them  art*  fine,  raistMl,  radial  threatis;  inner  e<ige  of  the  shell  <lentate;  imllial  sinus  deep.  The  range  of 
c<»lor  is  great;  white,  straw,  salmon,  brown,  and  violet,  variously  and  often  brightly  rayed. 

length,  28;  height,  11);  diameti»r,  11  nmi. 

Aguadilla;  San  Juan  Harl)or;  Mayaguez,  Porto  Rico.  A  great  numl)er  of  l)eautiful  living 
8i)e(!imen8  were  obtaine<l  at  Mayaguez. 

Oenns  IPHIOENIA  Bchnmacher,  1817. 

Shell  sul)solid,  subtriangular,  subequilateral;  inner  tnlge  of  the  valves  smooth;  hinge  with  two 
cardinals  in  each  valve,  the  postt^rior  in  the  right  and  the  anterior  in  the  left  bifid;  laterals  wanting; 
ligament  external;  pallial  sinus  deep,  rounded. 

Iphig'enia  brasiliensis  T^manrk. 

Cfipm  bnisiliniifhi  tAnxATvV.  An.  sans  Vert.,  v,  p.  553. 1818;  fi^nre<l  in  Knc.  Meth..pl.rcLxi,flg.  10. 

Shell  rather  solid,  subinflate<l,  the  l^eaks  a  little  nearer  to  the  posterior  ends,  of  a  somewhat 
triangular  or  rhomlM)i<l  form;  jw^sterior  ridge  mo<lerately  deveIoi)e<l,  ending  in  a  blunt  pt>int  at  the 
j)OHterior  base;  from  this  the  basal  line  runs  forward  }>arallel  with  the  anterior  dorsal  line  to  the  center 
of  the  shell,  from  which  it  curves  upward  to  the  anterior  point;  surface  showing  the  growth  lines  and 
having  fainter,  radial  sculpture;  epidennis  smooth,  livid  or  greenish  ash  color,  often  wearing  off  in 
old  si)e(nmen8;  posterior  cardinal  of  the  right  valve  triangular,  bifi<l;  anterior  cardinal  narrow,  and 
there  is  sometimes  a  low  posterior  lateral;  anterior  c^inlinal  of  left  valve  oblique,  bifid,  the  left 
lamellar;  interior  whitish  or  purplish,  the  teeth  often  violet. 

Length,  60;  height,  40;  diameter,  23  mm. 

Catano,  San  Juan  Harlnir,  Porto  Rico,  one  spe<'imen.  Other  aj)ecimen8  were  Iwught  in  San  Juan 
at  the  market. 
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Family  SEMELID^E. 

Genus  SEMELE  Schumacher,  1817. 
Shell  suborbicular  or  elliptical,  slightly  inecjuivalve;  l)eaka  small,  curved  forward;  two  cardinals 
in  each  valve;  two  distinct  laterals  in  the  right  valve;   resilium  oblique,  internal;   ligament  short; 
muscle  scars  large;  sinus  deep. 

Semele  proficua  Pulteuey. 

Trllina  proficua  Pulteney,  in  Hutchlu's  Dorset,  p.  29,  pi.  v,  f\g.  4, 1799. 
Amphidrnma  rcticuMa  Reeve,  Conch.  Icon.,  viii,  pi.  v,  flj?.  29, 1853. 

Shell  nearly  equilateral,  a  little  longer  in  front,  suborbicular,  a  little  longer  than  high,  subsolid 
and  subinfiated;  ligament  small,  placed  in  a  sort  of  escutcheon;  there  is  a  deiuded  lunule  in  front  of 
the  beaks;  the  iKxsterior  part  of  shell  is  slightly  flexed;  surface  sirulptured  with  rather  strong, 
concentric  growth  lines;  these  are  sometimes  elevated  into  ridges  and  have  fine  radial  atrite  which 
give  it  a  somewhat  wrinkled  appearance;  left  valve  with  two  direct  ixjmpressed  cardinals,  the  anterior 
the  larger,  and  two  laterals;  resilium  pit  deej);  right  valve  with  two  cardinals,  the  hinder  the  larger, 
and  two  strong  laterals.     Color  whitish,  straw,  or  purplish,  sometimes  variegated. 

Length,  30;  height,  27;  diameter,  14  mm. 

San  Juan,  Porto  Rico,  one  young  specimen. 

Semele  purpurascens  Gmelin. 

Veniui  purpurcuseais  Gmelin,  SyHt.  Nat.,  p.  3288, 1792. 
TeUiTia  obliqiui  Wood,  Gen.  Conch.,  pi.  xli,  flgs.1,2, 1815. 

San  Juan,  Porto  Rico  (Gmidlach). 

Semele  bellastriata  Conrad. 

A inphidcima  bdkuiirlala  Coumd,  Joum.  Acad.  Nat.  Sci.  Phlla.,  vii,  p.  239,  pi.  xx,  tig.  1,  1837. 
Amphidesma  mmeUata  d'Orblgny,  Moll.  Cubana,  n,  p.  241,  pi.  xxv,  figs.  42-14,  1845. 

Shell  compressed,  elliptical,  the  anterior  side  much  the  longer;  surface  covere<l  with  distinct, 
radiating  ribs  which  are  crossed  by  rather  strong,  concentric  ridges  that  often  form  small  tubercles 
where  they  meet  the  ribs;  left  valve  with  a  strong  bifid  cardinal,  with  a  faint  lamellar  one  in  front  of 
it  and  two  faint  laterals;  right  valve  with  twocanlinals,  the  posterior  larger  and  slightly  bifid,  and  two 
elongated,  elevated  laterals;  pallial  sinus  deep  and  rounded.  Color  ashy  purple,  often  rayed  violet  within. 

Length,  25;  height,  20;  diameter,  9  mm. 

Mayaguez,  Porto  Rico,  one  young,  worn  valve. 

Section  SEKELDfA  Dall,  1900. 

Semele  nuculoides  Conrad. 
Amphidanaa  nuculoi(U'8  Conrad,  Am.  Journ.  Sd.,  xli,  p.  347,  1841;  Fos.  Medial  Tert.,  p.  73,  pi.  41,  fig.  6,  1845. 

Shell  small,  solid,  ovate,  subi^ompressed,  the  beaks  near  to  the  anterior  end;  surface  covered  with 
fine,  sharp,  concentric  ridges  and  a  delicate,  straw-colored  epidermis;  left  valve  with  two  divergent 
cardinals,  the  i>osterior  slightly  bifid,  and  a  faint  anterior  lateral;  right  valve  with  two  cardinals,  the 
posterior  bifid,  and  two  strong  laterals;  pallial  sinus  large  and  rounded. 

Length,  4.5;  height,  3;  diameter,  1.5  mm. 

San  Juan  Harbor;  Mayaguez,  Porto  Rico. 

Genus  ABRA  (Leach)  Lamarck,  1818. 
Shell  rather  compressed,  oval,  subtriangular  or  sulxjuadrate,  whitish,  shining,  smooth;  posterior 
side  shortest;  resilium  lodged  in  a  cardinal  pit;  right  valve  with  two  cardinals  and  generally  two 
lamellar  laterals;  left  with  one  cartlinal  and  sometimes  a  rudiment  of  a  posterior  lateral. 

Abra  eequalis  Say. 
AmpfUdeima  xqucUis  a&y,  Journ.  .\iad.  Nat.  Sci.  Phlla.,  ii,  p.  307,  1822:  Am.  Conili.,  lu,  pi.  xxvni,  1831. 

Shell  somewhat  quadrate,  subinfiated,  rather  thin;  l>eaks  nearer  the  posterior  end  which  is 
subtruncated  alx»ve;  surface  with  delicate  growth  lines;  smooth,  dirty  yellowish  white,  scarcely 
shining;  left  valve  with  one  strong  cardinal,  a  vestige  of  a  second  in  front,  and  no  laterals;  right 
valve  witli  one  canlinal  and  a  feeble  one  l)ehind  it,  without  laterals;  pallial  sinus  deep. 

Length,  10;  height,  8;  diameter,  4  mm. 

Mayaguez  Harbor,  Porto  Rico. 
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Abra  lioica  Dall. 

Stjiid^jsmya  liou'a  Dall,  Bull.  Muk.  Comp.  Zool.,  ix,  p.  133,  18«1. 
Abra  lioica  Dall.  Blake  Report,  i.  pi.  iv,  fig.  S,  18?<6. 

Shell  sulxjuailran^iilar,  thin,  rather  inrtaU»«l,  witli  full,  prointnentlteaks,  with  faint  growth  stri»; 
8in(K>tIi,  whitish,  and  nliining;  iwisterior  end  su}>trimeate  fnini  alwive,  and  the  Ijeaks  are  considerably 
nearer  to  this  end;  the  shell  is  faintly  fiexe<l  to  the  right  Inihind;  the  anterior  end  is  broadly 
roundeil;  left  valve  with  one  strong  canlinal  and  a  small  one  l)ehind,  with  no  laterals;  right  valve  with 
two  rather  strong,  divergent  cardinals  ami  no  laterals. 

Length,  7;  height,  4.5;  diameter,  8.5  mm. 

Mayaguez,  Porto  Rico. 

More  ine<iui!ateral  and  inflate*!,  aiul  with  higher  lK»aks  than  .1.  .vv/«m//m,  and  a  niort*  {lolishe*!  s|KH*ie*:. 

Abra  lon^callus  Scacchi. 

TYUinn  Ivntfiratfiof  Seaeehi,  Nj>tiz.,  p.  16,  pi.  i,  Hg.  7.  183(i. 

Shell  elongately  subtriangnlar,  thin,  8nbcoini>rt»st*e<l,  nearly  e<|nilateral,  the  l)eaks  a  little  nearer 
to  the  iKjsterif)r  end,  which  is  bluntly  pointed  and  tnmetl  a  little  to  the  left;  surface  with  delicate 
*  incremental  stria?  and  faint  vestiges  of  radial  stria*;  snuKith  and  shining,  strawH'olored;  there  is  a  faint 
lunule  in  front,  and  the  low,  almost  sharp,  jKwterior  ridges  inclwu.*  a  slight  depression  behind,  in  which 
is  situated  the  small  ligament;  there  is  a  single  somewhat  bifid  cardinal  in  the  left  valve  and  vestiges 
of  two  laterals;  the  right  valve  has  two  divergent  cardinals  and  two  welI-develoi)ed  laterals;  behind 
the  beaks  there  is  a  short  nymph;  resilium  small. 

Length,  25;  height,  17;  diameter,  8  mm. 

Mayaguez,  Porto  Rico. 

Qenai  CUMINOXA  Bowerby,  1888. 

Shell  triangular  or  transversely  oval,  roundwl  in  front,  subrostrate  aiul  slightly  gaping  behind, 
sometimes  a  little  irregular,  generally  sculi)tured  with  concentric  lamelhc,  flexuous  behind;  hinge 
with  a  small  cardinal  in  each  valve  and  two  elongate<l  laterals,  having  a  spoon-shapeil  resilium  pit; 
pal  Hal  sinus  wide. 

Cumingia  (tellinoides  CJonnul,  var.?)  coarctata  Sowerby. 

Cnminijia  ttUinoideH  Conrad,  Journ.  Aead.  NHt.S<-i.  Fhila..  vi.  p. 258,  pi.  ix,  fiifh.  2,3,1830. 
Cumififfiti  coarctata  Sowerby,  P.  Z.  S.,  1833,  p.  34. 

Shell  often  irregular,  with  the  dorsal  and  basal  lines  nearly  (larallel,  the  anterior  end  rounded, 
the  i>osterior  end  obliquely  tnmcate<l  from  above,  ending  at  the  posterior  base  in  a  blunt  point, 
subsolid,  submflate<l,  gaping  a  little  behind;  posterior  ridge  well  defined,  rounded;  the  ligament  is 
scarcely  discernible;  the  surface  w  covered  with  raised  concentric  threads  or  lamellw,  whitish;  beaks 
pointed,  a  little  nearer  the  posterior  end;  under  the  beaks  in  each  valve  there  is  a  sjKwn-shaped 
resilium  pit;  in  front  of  it  in  the  left  valve  is  a  compressed  cardinal,  and  there  are  two  faint  laterals 
in  this  valve;  right  valve  with  a  double  cardinal  l)ehind  the  pit  and  having  two  strong  laterals. 

Length,  21;  height,  14;  diameter,  8  mm. 

San  Juan  Harl>or,  two  young  valves. 

The  variety  is  confined  to  the  Antilles  and  may  eventually  be  proved  to  be  a  distinct  species. 

Family  TELLINID^. 
Genus  TELLIKA  (Linneui,  1768),  Lamarck. 

Shell  subequi valve,  rather  compressed,  sulM)rbicular  or  transversely  elongated,  obliquely  flexed 
behind;  beaks  sulnentral;  hinge  with  two  cardinals  and  generally  two  laterals  in  each  valve,  one 
lateral  anterior  and  one  jH^terior,  the  laterals  most  distinct  in  the  right  valve;  pallial  sinus  wide  and 
deep;  ligament  external,  prominent. 

Section  LIOTELLINA  Fisoher. 

Tellina  radiata  Linmeus. 

Telliita  radiata  Lliuutus,  Syst.  Nat.,  ed.  x,  p.  675, 1758;  Sowerby.  (^otieh.  leon.,  xvu,  pi.  iii,  Htf.  86, 1866. 

San  Juan;  Aguadilla,  Porto  Rico  (Gundlach). 
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Subgenus  Arcopacjia  lx»arh,  1827. 
Beotion  OYOLOTELLINA  Cossmaiin,  1886. 

Tellina  fausta  Donovan. 
TeUina/austa  Donovan,  Nat.  Hist.  Brit.  Shells,p.lO,pl.  xxv,Hgs.l3,14,180. 
Mayaguez,  Porto  Rico  (Gundlac'h). 

Seotion  PHTLLODIKA  DaU,  1900. 

Tellina  persica,  h.  sp.     Plate  55,  fig.  1. 

Shell  small,  rather  thin,  compressed,  white,  suffuse<l  with  apricot  yellow,  paler  on  the  umbones; 
form  as  figured;  umbones  small,  nepionic  shell  smooth,  polished,  glassy,  remainder  of  the  surface 
sculptured  by  conctentric,  narrow,  rounde<l,  low,  adjacent  ridgetJ,  which  on  the  dorsal  areas  iKX'ome 
lamellose  but  not  much  elevated,  and  on  the  anterior  lunular  margin  form  a  series  of  rather 
inconspicuous  serrations;  on  the  anterior  dorsal  margin  is  a  very  narrow  lunular  depression,  but  the 
esi^'utcheon  is  almost  linear;  interior  brilliantly  polished,  pallial  sinus  free  from  the  i>allial  line  l>elow, 
except  for  a  very  short  distance,  rising  high  in  the  middle  of  the  valve,  rounded  but  rather  narrow  in 
front;  interior  of  the  disk  apricot  color;  hinge  normal,  ligament  long,  on  a  narrow  nymph. 

Ixjngth,  20.5;  height,  13;  diameter  5.5  mm.;  the  right  valve  slightly  flatter  than  the  left. 

Mayaguez  Harbor,  Porto  Rico,  in  20  to  30  fathoms,  sand,  at  stations  6062  and  6064. 

This  very  elegant  little  shell  resembles  some  of  the  Pliocene  Tertiary  species  of  the  Antillean 
region,  but  there  are  no  re<!ent  forms  which  approach  it  at  all  closely.     It  seems  to  be  rather  abundant. 

Section  KERISOA  Dall,  1900. 

Tellina  lintea  Conrad. 
TeUitta  liTUea  Conrad,  Journ.  Acad.  Nat.  Sci.  Phila.,  vii.  p.  259,  pi.  xx,  fig.  3, 1837. 

Shell  subrhomboid,  subsolid,  short,  rompressed,  sharply  flexe<i  l)ehind,  with  unusually  high, 
sharp  l>eaks;  posterior  end  with  a  straight  truncation  above,  ended  by  a  sharp  ridge  on  each  valve; 
between  this  and  the  posterior  ridge  there  is  a  shallow  depression;  postl)a^^l  i>oint  sharply  triangulate; 
surface  covered  with  rather  close,  sharp,  concentric  ridges;  left  valve  with  a  slightly  bifid  anterior 
cardinal  and  a  smaller  posterior  one;  laterals  st-arcely  developed;  right  valve  with  a  bilobed  posterior 
cardinal,  a  lamellar  one  in  front  of  it,  and  two  well-developed  laterals.     Color  white. 

Length,  20;  height,  13;  diameter,  5  mm. 

Mayaguez,  Porto  Rico,  two  worn  valves;  Florida  and  Gulf  coast. 

Section  ET7BTTELLIKA  Fiacher,  1887. 

Tellina  alternata  Say. 
Tellina  altemcUa  Say,  Joum.  Acad.  Nat.  Sci.  Phila.,  iv.  p.  27.5,  1822;  Am.  Conch.,  pi.  lxv,  fig.  1. 

Shell  rather  solid,  compresse<l,  nearly  twice  as  long  as  high;  beaks  A  little  l^)ehind  the  center; 
ligament  prominent;  dorsal  and  ventral  lines  nearly  parallel,  anterior  end  almost  evenly  rounded; 
posterior  end  with  a  long,  straight  truncation  above;  posterior  ridge  somewhat  double,  the  hinder 
sharply  defined,  ending  at  the  post-base  in  a  narrow,  ill-defined  triangulation;  surface  .sinilptured  with 
rather  wide,  irregular,  concentric  ridges,  often  with  faint  indications  of  radial  si^ulpture;  left  valve  with 
two  cardinals,  the  anterior  small,  the  posterior  larger  an<l  bifid,  with  two  faint  laterals;  right  valve 
with  a  strong  bifid  posterior  cardinal  and  a  narrow  anterior  one,  a  strong  near  anterior  and  a  remote 
post^or  lateral;  muscle  scars  well  marked.     Color  whitish  to  deep  pink. 

Length,  65;  height,  35;  diameter,  12  mm. 

Mayaguez,  Porto  Rico,  one  young  white  valve. 

Tellina  georgiana  DaU. 
T'fKtia  {EuryteUina)  georgiana  Dall,  Proc.  U.  S.  Nat.  Mus..  xxiii,  No.  1210,  p.  310,  pi.  n,  fig.  3,  1900. 

Shell  oblong,  slightly  rhomboid,  compressed,  thin,  with  a  low  posterior  ridge  which  ends  in  a 
rounded  point  at  posterior  basal  end  of  shell;  surface  more  or  less  covered  with  wide,  faint,  flattened 
ridges,  reddish  or  pinkish,  sometimes  with  one  or  two  faint  white  rays  l>ehind,  shining,  iridescent; 
left  valve  with  a  stronger  anterior  and  a  fainter  posterior  cardinal,  with  scarcely  develoi^ed  laterals; 
right  valve  with  two  canlinals,  the  hinder  bifid,  with  a  strong  anterior  and  a  faint  i)osterior  lateral. 

Length,  17;  height,  10;  diameter,  4  mm. 

Mayaguez;  Aguadilla,  Porto  Rico. 
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Tellina  vespuciana  d'Orbigny. 
Tftlina  t^gpiiciana  d'Orbigny,  Moll.  Ciilmiia,  li,  i».  264,  pi.  xxvi,  fi^rs.  12-14, 1845. 

Shell  Hiiiall,  subrh<)niJ>oi<l,  ratlier  solid,  with  a  lonjr,  nearly  straight  posterior  tnincation;  posterior 
ri<lge  well  dev'eloi>e<l,  slightly  duplex,  ending  1k»1ow  in  a  feeble  biangulation;  surfaee  with  rather  fine, 
faint,  eom'A»ntric  ridges,  ai>[)earing  smooth  to  the  eye;  shining,  deep  pinkish,  or  retl,  lighter  at  the 
beaks;  left  valve  with  a  double  |)o8terior  and  a  small  anterior  cardinal,  and  the  laterals  obsolete;  right 
valve  with  a  strong  bifid  fK»sterior  and  a  well-develoi>e<l  anterior  (ranlinal,  and  two  distinct  lateralis; 
the  anterior  high  and  compresseil;  interior  deep  re<l,  brilliantly  {>olished. 

length,  11;  height,  6.5;  diameter,  3  mm. 

Mayaguez,  Porto  Rico,  one  fine,  fresli  specimen. 

Tellina  lineata  Turton. 
TcUina  titieata  Turton,  Conch.  Diet.,  p.  I(i8,pl.  iv,  ttg.  16,  1819:  Sowurby,  Cont-h.  Iron.,  xvn,  pi.  xviii,  figs.  K9a-<*. 

Shell  two-thirds  as  high  as  long,  8ul)solid,  8ulx*om[)re88ed,  with  dorsal  an<l  basal  lines  parallel; 
IH>8terior  end  with  a  well-defined  ridge;  alwve  this  is  a  sharp,  short  ridge,  and  the  two  hinder  ridges 
inclose  a  small  escutcheon  in  which  is  placed  the  ligament;  base  of  sliell  feebly  biangulate  liehind; 
surface  covered  with  close,  concentric  ridges;  valves  flexeil  to  the  right;  left  valve  with  an  anterior 
cardinal  and  a  faint,  compressed  one  l>ehind  it;  anterior  lateral  feeble,  posterior  one  strong;  right 
valve  with  two  cartlinals,  the  hinder  bifi<l,  two  strong  laterals  and  a  nymph.  Color  white,  buff,  or 
pink,  the  uml)onal  rt^ion  of  the  pink  variety  generally  deeper-colored. 

length,  30;  height,  20;  diameter,  7  mm. 

Mayaguez,  Porto  Rico,  one  broken  valve. 

This  species,  which  varies  nmch  in  color,  is  l)etter  known  by  Lamarck's  name,  T.  brw^iliana. 

Tellina  martinicensis  d'Orbigny. 
nUiiia  iiMrtijucetUna  d'Orhigiiy,  Moll.  Cubana,  ii,  p.  253,  pi.  xxvi,  fi|p*.  0,  8,  1845. 

Shell  small,  short,  de<*ide<lly  rhoml>oid,  rather  soli<l,  subinflated,  with  high,  sharp  beaks,  with  a 
nearly  straight,  obli<iue  truncation  behind,  the  anterior  end  roundetl,  a  Httle  jirolonged  above;  there 
is  a  sharp  [M)sterior  ridge  in  each  valve  at  the  edge  of  the  truncation,  and  these  ridges  inclose  a  long, 
narrow  escutcheon;  from  the  l)eaks  toward  the  center  of  the  base  the  shell  is  much  swollen;  behind  this 
it  is  flatteneil;  the  posterior  basal  i)oint  is  somewhat  biangulate;  surface  covered  with  rather  widely 
spaced  narrow  ridges;  white,  not  shining;  left  valve  with  two  cardinals,  the  hinder  higher  and  bifid, 
and  two  rather  feebly  develoi)ed  laterals;  right  valve  with  two  cardinals,  the  posterior  widely  bifid, 
and  two  laterals,  all  strongly  developed. 

Length,  10;  height,  8;  diameter,  4  mm. 

San  Juan  Harbor;  off  Puerto  Real,  Porto  Rico. 

Subgenus  Anculis  Megerle,  1811. 
Tellina  sybaritica  Dall. 
nUina  fybarilica  Dall,  Bull.  Mus.  Comp.  Zool.,  ix,  p.  134, 1881;  Blake,  Report,  i,  pi.  vi,  fig.  11, 1886. 

Shell  small,  sonjewhat  elongated,  subrhomboid,  with  a  single  rather  sharply  defined  posterior 
ridge  some  distance  l)elow  the  edge,  truncate  abxjve  behind,  a  little  rounded  at  base  of  truncation; 
beaks  a  little  behind  center;  surface  finely  concentrically  ridged;  left  valve  with  a  feeble  posterior 
an<l  a  strong  bifid  anterior  cardinal  and  two  moderate  laterals;  right  valve  with  a  strong  posterior 
bifid  cardinal  and  a  smaller  one  in  front,  and  two  strong  laterals.     Color  white  or  crimson. 

length,  6.5;  height,  3.5;  diameter,  2  mm. 

Mayaguez;  San  Juan,  Porto  Rico. 

Tellina  consobrina  d'Orbigny. 
Tillina  rwisobrina  d'Orbigny,  Moll.  Cubana,  ii,  p.  254,  pi.  xxvi,  fig.  911, 1845. 

Shell  oblong,  thin,  the  upper  and  lower  edges  parallel,  with  a  rounded  posterior  ridge,  above 
which  the  outline  is  a  low  curve  from  the  beak  to  the  base;  surfac^e  with  faint,  fine,  and  somewhat 
irregular  concentric  lines;  smooth  to  the  eye  and  shining,  semitransparent,  whitish  or  pink  tinted, 
with  two  broad,  faint,  red  rays  iK^hind  and  sometimes  two  fainter  ones  in  front;  left  valve  with  two 
cardinals,  laterals  almost  wanting;  right  valve  with  a  bifid  posterior  cardinal  and  a  smaller  one  iu 
front,  a  strong  anterior  lateral  and  a  fainter  posterior  one. 

Length,  15;  height,  8;  diameter,  4  mm. 

Mayaguez,  Porto  Rico,  numerous  valves.     Probably  a  variety  of  T.  versicolor  Ck>zzens,  1843. 
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Tellina  vitrea  d'Orbigny. 
TeUina  vUrea  d'Orbl^y,  Moll.  Cubana,  ii,  p.  253,  pi.  xxvi,  figs.  4,  5,  1846. 

Shell  subeolid,  nearly  twice  as  long  as  high,  compressed,  a  little  narrowed  and  rounded  in  front, 
truncate  above  behind;  beaks  somewhat  back  of  the  center;  posterior  ridge  low,  with  a  second  faint 
ridge  above  it  near  the  edge  of  the  shell;  the  hinder  part  of  the  shell  subbiangulate  below;  surface 
with  low  fine  ribs;  in  some  specimens  these  are  quite  distinct,  in  others  they  are  scarcely  more  than 
growth  lines;  the  whole  is  polished  and  shining.  Color  pink,  often  tinted  with  yellow,  deep  pink 
within;  left  valve  with  two  divergent  cardinals,  that  in  front  bifid,  and  two  faint  laterals;  right  valve 
with  two  cardinals,  the  hinder  bifid,  and  two  well-developed  laterals;  pallial  line  very  deep. 

Length,  33;  height,  18;  diameter,  6  mm. 

Mayaguez,  one  right  valve;  Boqueron  Bay,  Porto  Rico,  one  specimen. 

OenuB  MACOMA  Leach,  1819. 

Valves  with  a  marked  posterior  flexure,  usually  subtrigonal,  and  with  a  smooth  or  concentrically 
striate  surface;  hinge  without  lateral  teeth;  the  siphons  nake<i;  the  pallial  sinus  deep  and  usually 
coaleecent  with  the  pallial  line  below.     Type,  M.  tenera  Leat^h  =  TeUina  calcarea  Gmelin. 

Macoma  constricta  Brugui^re. 

Soltn  c^ntlridus  Bnigiii^re,  M6m.  8oc.  d'hist.  Nat.  Paris,  i,  p.  126,  1799. 
Deltina  cayewnentU  Hanley,  Thes.  Conch.,  p.  312,  pi.  lxii,  fig.  190, 1846. 

Quebradillas,  Porto  Rico  (Gundlach). 

Macoxna  tenia  Say,  var.  souleyetiana  Recluz. 
TeUina  atmkyetiana  Recluz,  Joum.  de  Conchyl.,  iii,  p.  253,  pi.  x,  figs.  5,  W,  1852. 

Shell  thin,  rather  elongated,  with  dorsal  and  ventral  lines  parallel,  rounded  in  front,  truncate 
above  behind,  the  posterior  end  somewhat  drawn  out,  having  two  low  posterior  ridges  ending  in  a 
truncated  point  a  little  above  the  ba6e  of  the  shell;  the  surface  is  nearly  smooth  and,  though  scarcely 
shining,  it  is  faintly  iridescent;  around  the  outer  part  of  the  shell  there  is  a  fuscous  epidermis;  left 
valve  with  two  cardinals,  the  anterior  the  larger;  right  valve  with  two  cardinals,  the  posterior  very 
small;  pallial  sinus  rising  high  under  the  beaks,  as  in  M.  tageUfonnis.    Color  generally  white. 

Length,  18;  height,  10;  diameter,  6  mm.     Mayaguez,  Porto  Rico,  many  shells. 

Resembles  a  small  M.  brevifrons  Say,  but  the  posterior  end  is  more  strongly  flexed  than  in  tha 
species  and  considerably  more  drawn  out.  The  hinder  end  is  narrow  and  distinctly  truncated,  while 
in  M.  brevifrons  it  is  wider  and  irregularly  rounded.     It  is  probably  a  southern  variety  of  M.  tenia  Say. 

Macoma  pseudomera,  n.  sp.     Plate  56,  fig.  5. 

Shell  small,  rather  thin,  solid,  white,  inequilateral,  subequivalve;  surface  smooth  except  for 
fine,  close,  incremental  lines  and  faint  raflial  striations,  but  not  polished;  beaks  not  prominent; 
valves  moderately  convex,  form  as  figured;  interior  white,  polished,  usually  with  well-defined  scars, 
frequently  dotted  over  the  middle  of  the  disk  with  a  multitude  of  microscopic  punctations;  pallial 
sinus  subcircular,  almost  wholly  free  from  the  pallial  line  and  extending  but  little  behind  the  middle 
of  the  shell;  ligament  short;  hinge  normal. 

Length,  16;  height,  12;  diameter,  6  mm. 

Mayaguez  Harbor,  Porto  Rico,  at  station  6062,  in  30  fathoms,  sand,  rather  abundant;  San  Juan 
Harbor  at  station  6053,  in  7i  fathoms,  sand.     Also  at  Bermuda  and  Jamaica  (Vendryes). 

This  species  l)ears  a  close  external  resemblance  to  Angvlua  niera  Say,  but  has  no  lateral  teeth  and 
the  form  of  the  pallial  sinus  is  entirely  different.  The  periostracum  is  hardly  noticeable,  but  is  pale 
yellowish  and  papery,  sometimes  pubescent  near  the  margin. 

Subgenus  Psammacoma  Dall,  1900. 

Macoma  brevifrons  Say.     Plate  55,  figs.  3, 12, 13. 
TiUliTia  brevifrons  Say.  Am  Conch  .  vii,  p.  227,  pi.  64,  fig.  7  (bad),  1834. 

Shell  oblong,  sul)8olid,  somewhat  rhomboidal;  the  dorsal  and  ventral  lines  nearly  parallel, 
subinflated;  posterior  slope  truncated;  the  posterior  end  turned  to  the  right,  irregularly  rounded  and 
gaping;  umbonal  region  smooth,  whitish,  somewhat  shining  and  iridescent,  the  later  growth  covered 
with  a  cloth-like  cinereous  epidermis;  left  valve  with  a  bifid  cardinal  under  the  beak  and  a  small  one 

F.  C.  B.  190(V-31 
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before  it;  right  valve  with  two  I'anlinals,  the  hinder  bifid;  interior  white,  often  aahnon  tinted  or 
yellowish;  pallial  sinux  bluntly  roun<led  in  fnmt,  hij?h  under  the  beaks. 

Length,  35;  height,  18;  diameUT,  10  mm. 

Playa  de  Ponct»;  San  Juan;  Aguadilla,  Porto  Hic<».      It  ranges  from  New  Jersey  south  t-o  Rio  de 

Janeiro. 

Macoma  ta^eliformiB  Dall.     Plate  55,  figs.  10, 11, 15. 

MacwHa  tagdiformis  Dall,  Proe.  V. S.  Nat.  Miw.,  Xxni,  p. 300, 1900. 

Shell  oblong,  solid,  8ubrhoml)oid;  dorsal  and  ventral  linens  nearly  [parallel;  iK)Sterior  end  with  a 
straight  truncation  al)ove,  which  is  lMmnde<l  on  ea<*h  side  by  a  well-<iefined  ridge  forming  a  8r>rt  of 
escutcheon  l)ehin<l;  posterior  I )a8al  part  roundetl;  surface  with  close,  irregular  gn)wth  lines,  whitish, 
rather  dull;  left  valve  with  a  bifid  anterior  (cardinal  and  a  compressed  one  behind  it;  right  valve  with 
two  nearly  tHpial  cardinals,  the  hinder  bifid;  nymphs  feeble  with  a  ridge  on  their  outer  edges;  pallial 
sinus  rounded  aliove  under  the  Injaks;  interior  white,  never  tinted. 

Length,  46;  height,  28;  diameter,  13  mm. 

Mayaguez,  Porto  Rico,  one  shell.     Found  also  on  the  coast  of  Texas. 

Differs  from  3/.  hrevifn/ns  in  being  heavier,  higher  in  pn^portion,  in  having  a  straighter  truncation, 
and  in  the  pallial  sinus,  which  is  not  carrie<l  up  almost  to  a  point  under  the  beaks,  as  in  that  species. 
In  M.  brenfroiis  the  posterior  end  is  more  attenuated. 

Oenni  STSIOILLA  Tnrton,  1822. 
Shell  suborbicular,  the  surface  separatetl  into  two  or  three  differently  sculptured  areas  in  which 
the  ridges  are  divergent  or  convergent;  [)osterior  end  not  flexetl;  hinge  as  in  TeUina;  two  laterals  in 
each  valve;  pallial  sinus  angular,  deep,  ttoalesceut  below  with  the  pallial  line. 

Strigilla  camaria  Linnteus.     Plate  58,  fig.  3. 

TeUina  canMiia  LliinjEUw,  Syst.  Nat.,  ed.  x,  p.  676, 1758. 

StriffUla  camaria  Turton,  Dithyra  Brit.,  p.  117,  pi.  vn,  fig.  16, 1822. 

Aguadilla;  Quebnulillas,  Porto  RicH)  (Clundlach). 

It  is  possible  that  the  sj^ecimens  which  Gundlach  Iwlieved  to  be  this  are  the  next  species.  In 
S.  camaria  the  upper   line  of  the  ]>allial  sinus  connects  the  two  adductor  scars  and   is  wholly 

coalescent  below. 

Strigrilla  romber^  Mordi.     Plate  58,  tig.  2. 

StHyiUa  rotnberffi  Morch,  Yoldi  Cat.,  n,  p.  15, 1853. 

Very  young  si)ecimens  from  San  Juan  are  probably  this  sfiecies,  in  which  the  pallial  sinus  does 
not  reach  the  adductor  in  front. 

Strigrilla  flexuosa  Say. 

nUina  fiexiiom  Say,  Jouni.  Acad.  Nat.  Sci.  Phlla.,  n,  p.  303, 1822;  Hauley,  Tlies.  Conch.,  p.  261,  pi.  LVI,  figH.28,29, 1846. 

Shell  small,  short-oval,  inflated,  rather  solid;  l)eaks  high,  nearer  the  anterior  end;  the  surface  is 
covere<l  with  fine,  low  ribs  which  run  obliquely  and  flexuously  from  the  anterior  end  forward  and 
downward  to  the  low  posterior  ridge;  behind  the  ridge  they  are  zigzagged  to  the  hinder  end  of  the 
shell;  left  valve  with  two  cardinals,  the  anterior  eret!t,  strong,  slightly  bifid,  the  posterior  small  and 
oblique,  with  two  laterals;  right  valve  with  two  canlinals,  the  posterior  strong  and  somewhat  bifid, 
and  two  strong  laterals.     Color  whitish,  cream  or  lemon  yellow. 

Length,  11;  height,  10;  diameter,  6.5  mm. 

San  Juan  Harbor,  Porto  Rico,  two  youiig  siKicimens. 

Strigilla  pisifonxiis  Linnaeus. 

TtUiJM pisiJormU  Liiiiiajuw, Syst.  Nat.,  ed.  x,  p. 677, 1758;  Haiilcy,  Thes.  Conch,  p. 261,  pi.  LVi,  fig. 30, 1846. 

Shell  small,  short-oval,  somewhat  inflated,  rather  solid;  Ix^iiks  high,  nearer  to  the  anterior  end, 
with  a  distinct  lunule  in  front  of  them;  surface  sculptured  with  fine,  low,  flexuous  ridges  running 
obliquely  from  the  anterior  end  downward  and  backwanl  to  the  low  posterior  ridge;  at  that  line  they 
are  diverted  sharply  upward  and  slightly  backward,  and  near  edge  of  shell  they  are  again  turned 
sharply,  passing  dowuwanl  and  (curving  out  to  hinder  e<lge  of  shell.  The  series  of  upturned  ridges 
just  back  of  the  posterior  ridge  is  finer  than  the  others;  hinder  series  rather  coarse  ami  somewhat 
corrugated;  left  valve  with  an  erect,  bifid  trardiual  and  a  small  t(K)th  Ixjhind  it;  right  valve  with  two 
cardinals;  two  laterals  in  each  valve.     Color  pinkish,  the  umbonal  region  and  cavity  of  shell  red. 

Length,  9,  height,  8;  diameter,  5  mm. 

Aguadilla;  San  Juan  Harbor,  Porto  Rico. 
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Superfamily  VENEBACEA. 

Family  PETRIC0L1D.S. 
Oenus  PBTBICOLA  Lamarok,  1801. 
Shell  rude,  nestling  or  boring;  hinge  without  lateral  teeth,  with  three  left  cardinals,  the  middle 
one  larger  and  bifid;  and  two  right  cardinals,  the  posterior  bifid;  ligament  external,  pallial  sinus 
present,  shells  earthy,  usually  white,  the  nepionic  young  sometimes  bright  colored. 

Petricola  lapicida  Gmelin. 
Veiuis  lapicida  Graellii,  Syst,  Nat.,  vi,  p.  3269, 1792;  Wood,  Index  Test.,  pi.  8,  flg, 72, 1826. 
Petricola  cosUUa  Lamurck,  Syst.  An.  sans  Vert.,  p.  121, 1801. 

San  Juan  Harbor,  Porto  Rico,  in  dead  coral. 

Family  VENEKID/E. 

Subfamily  VENERIN^. 

Oenni  VENUS  LinnaBUs,  1758. 

Shell  thick,  oval,  generally  inflated;  valves  ornamentetl  with  concentric  ribs  or  lamellee;  lunule 

distinct;  inner  e<lge  of  the  valves  finely  crenulated;  hinge  with  three  divergent  cardinals  in  each 

valve,  without  laterals;  pallial  sinus  deep,  angular,  ascending. 

Venus  rugatina  Heilprin. 
Venu9  rugatina  Heilprin,  Trans.  Wagner  In«t.,  i,  p.  92,  pi.  xi,  fig.  24, 1887. 

Shell  large,  irregularly  short — elliptical  or  suborbicular,  solid,  infiate<l;  umbonal  region  full; 
beaks  turned  forward  and  outward;  lunule  very  deep  and  wide;  there  is  a  decided  projection  of  the 
front  part  of  the  shell  just  below  it;  left  valve  with  a  sharp  ridge  near  its  upj>er  posterior  edge;  in  the 
right  valve  the  (X)rre8ponding  ridge  is  low,  and  the  shell  overlaps  the  left  valve  at  the  lower  jiart  of 
this  ridge.  Surface  covered  with  peculiar  lamellar  ridges  in  two  series;  there  is  a  set  of  larger  sloping 
ridges  on  which  are  developed  from  four  to  eight  smaller  ridges,  all  lamellate  and  having  the  lamella 
reflexed  backwards;  sometimes  every  seventh  or  eighth  ridge  is  slightly  stronger  than  the  rest;  left 
valve  having  the  hinder  cardinal  lamellar,  the  middle  bifid,  an<l  the  anterior  compressed,  with  a  faint 
anterior  tubercle;  right  valve  with  the  posterior  and  middle  cardinals  slightly  bifid,  the  anterior 
compressed;  beak  iravities  deep  and  wide;  pallial  sinus  small,  angular;  border  crenulations  fine.  Pale 
brownish  with  a  few  faint,  broad  rays. 

Length,  90;  height,  75;  diameter,  60  mm. 

Mayaguez,  Porto  Rico,  a  number  of  young,  worn  valves. 

None  of  the  recent  specimens  seen  by  the  writers  are  more  than  a  fourth  grown.  It  is  found  in 
the  Pliocene  beds  of  the  Caloosahatchie,  and  the  dimensions  given  alx)ve  are  from  a  8i)ecimen  from 
that  locality. 

P  Venus  rugosa  Gmelin. 

Venun  rtujttm  Gmelin,  Synt.  Nat.,  p.  3276,  1792;  Reeve,  Conch.  Icon.,  xi,  pi.  vii,  fig.  23, 1865. 
San  Juan,  Porto  Rico  (Gundlach). 
This  is  perhaps  the  nearly  allied  V.  rugatina  instead  of  rugosa. 

Venus  brasiliana  Gmelin. 
VWhw  brrwtZiana  Gmelin,  Syst  Nat.,  p.  3289,  1792;  Encycl.  MOth.,  pi.  '275,  fig.  6. 
San  Juan,  Porto  Rico  (Gundlach). 

Venus  cancellata  Linnteus. 
Venus  canccUata  Linna:u»,  Syst.  Nat,  ed.  xn,  p.  1130, 1767;  Reeve,  Conch.  Icon.,  xi,  1863,  pi.  xix,  fig.  88. 

Shell  somewhat  triangular,  solid,  inflated,  with  a  high  posterior  ridge  and  a  long,  wide,  posterior 
groove;  beaks  almost  flattened  in  the  adult  shells,  pointed  forward  toward  the  well-marked  lunule; 
surface  sculptured  with  from  twenty  to  twenty-five  strong,  concentric,  lamellar  ridges  and  with 
numerous  well-define<l  radiating  rilw,  those  in  front  often  clustered;  the  si)ace  behind  the  posterior 
ridge  is  smooth.     Color,  ashy,  sometimes  irregularly  rayed  with  brown;  rarely  the  brown  predomi- 
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nates;  crenulations  of  the  inner  border  variable  in  size,  somewhat  clustered;  pallial  sinus  very  amallf 
angular;  interior  white  or  often  violet,  with  a  light  border. 

Length,  38;  height,  30;  diameter,  25  mm. 

Puerto  Real;  Mayaguez;  San  Juan;  Boqueron  Bay,  Porto  Rico;  Vieques. 

Venus  ^anulata  Gmelin. 
I'mus  granulata  Gmelin,  Syst.  Nat.,  p.  3277. 1792;  Reeve,  Conch.  Icon.,  xiv,  pi.  xvi,  fig.  62,  1863. 

Shell  rounded  to  subtriangular,  inflated,  solid,  with  a  distinct  lunule  and  a  narrow  posterior 
excavation;  surface  covered  with  radiating  ribs  which  are  cr<M»*ed  by  concentric  ridges,  forming  rather 
nharp  nodules  on  the  n\m.  Color  ashy,  variously  marked  with  brown,  dotted,  blotched,  or  sometimes 
in  angular  or  chevron-shaped  patterns,  sometimes  in  irregular,  bands;  rarely  nearly  the  whole  shell  is 
brown.  In  the  left  valve  the  central  cardinal  is  slightly  bifid;  in  the  right  the  two  anterior  ones  are 
somewhat  divided;  interior  variously  marked  with  violet  and  white;  border  crenulations  minute. 

Length,  26;  height,  23;  diameter,  17  mm. 

San  Antonio  Bridge,  San  Juan,  Porto  Rico,  one  si)ecimen. 

VenuB  latilirata  Conrad. 
Venus  latairata  Ck)nrad,  Proc.  Acad.  Nat.  8ci.  Phila.,  i,  p.  28, 1841. 
Venus  varicosa  Sowerby,  Thes.  CJonch,  ii,  p.  728,  pi.  clv,  fig.  67, 1853. 

Shell  subtriangular,  solid,  inflated,  with  high  umbonal  region,  though  the  beaks  are  rather 
compressed;  lunule  large;  surface  sculptured  with  nine  or  ten  very  strong,  wide,  concentric  ridges; 
these  are  rounded  and  have  a  deep  canal  at  their  upper  bases.  Color  dirty  white  or  buff,  with  faint, 
various-sized  pale-brown  radiations;  te^th  entire;  beak  cavities  deep;  |)allial  sinus  very  small;  border 
crenulations  fine;  interior  white,  with  salmon  or  red  tinting  in  the  beak  cavities. 

Length,  33;  height,  29;  diameter,  22  mm. 

Mayaguez,  Porto  Rico,  dead  young  valves,  possibly  of  this  species. 

Venus  paphia  Linnteus. 
Ventis paphia  Unnseus,  Syst.  Nat.,  ed.  xn,  p.  1129,  1767;  Reeve,  Conch.  Icon.,  xiv,  pi.  xix,  fig.  89,1863. 

Shell  triangular,  inflated,  solid,  with  a  well-developed  posterior  ridge  in  each  valve,  the  area 
behind  the  ridges  wide  and  shallow;  lunule  depressed  so  that  the  outline  of  that  part  of  the  shell 
inclosing  it  is  incurved;  surface  covered  with  strong  concentric  ribs  which  are  furrowed  at  the  upper 
side  and  are  nearly  smooth  over  the  anterior  three-fourths  of  the  shell;  behind  this  and  extending  to 
the  posterior  area  the  ridges  are  lamellar.  Color  ashy  or  dirty  white,  variously  marked  with  brown, 
the  markings  having  a  tendency  to  radiation,  and  they  are  often  somewhat  chevron-shaped.  There 
are  generally  three  more  or  less  distinct  dark  radial  bands;  cardinals  entire;  pallial  sinus  very  small. 

Length,  45;  height,  37;  diameter,  26  mm. 

Mayaguez,  Porto  Rico,  one  young  specimen;  Vieques,  a  number  of  beautiful  examples. 

This  well-known  species  is  near  to  the  much  rarer  V.  latUirata.  The  latter  is  smaller  and  has 
much  heavier,  wider  ribs,  which  do  not  break  into  laminae  at  their  posterior  ends. 

Venus  pygmeea  Lamarck. 
Venus pyginaea  Lamarck,  An.8ans  Vert.,  v,  p.  585,  1818;  Reeve,  Conch.  Icon.,  xiv,  pi.  xxvi,  figs.  138  <i-€,  1864. 
Quebradillas,  Porto  Rico  (Gundlach). 

Subgenus  Anomalocardia  Schumacher,  1817. 

Venus  flexuosa  Linmeus. 
Venus  ftexuosaJAnnxus,  Syst.  Nat.,ed.  xn,  p.  1131,1767. 
Venus  macrodon  Reeve,  Conch.  Icon.,  xiv,  pi.  xxi,  figs.  98  b-d,  1863. 

Shell  triangular,  inflated,  solid,  with  a  high  posterior  ridge,  which  is' almost  pinched  up  in  the 
earlier  stages  of  growth,  but  which  fades  out  near  the  base  in  the  adult  state;  posterior  end  truncated, 
lunule  large  and  shallow;  surface  more  or  less  covered  with  strong,  irregular,  concentric  ridges,  which 
are  often  divaricate  just  in  front  of  the  posterior  ridge,  and  having  fine,  radial  sculpture  above;  the 
region  toward  the  posterior  base  is  always  smooth.  Color  bluish  or  ashy  white,  variously  marked 
with  brownish  or  lead  color;  pallial  sinus  small  and  angular;  crenulations  on  the  inner  border  strong. 

Length,  33;  height,  28;  diameter,  20  mm. 

Mayaguez;  Puerto  Real,  Porto  Rico,  worn  valves. 
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OenUB  MEBETBIX  Lamarck,  1799. 

Shell  oval  subtrianjrular,  smooth  or  concentrically  ridged,  with  a  well-marked  lunule;  hinge 
with  three  cardinals  in  each  valve,  with  two  unequal  anterior  laterals  in  the  right  valve  and  one 
lateral  in  the  anterior  part  of  the  left  hinge;  ligament  external,  i)rominent;  pallial  line  sinuous. 

Meretrix  albida  Gmelin. 

Venus  aOrida  Gmelin,  Syst.  Nat.,  p.  8287, 1792. 

Dione  albida  Reeve,  (;k>nch.  Icon.,  xrv,  pi.  x,  tig.  39, 1863. 

Shell  nearly  elliptical,  subinflated,  subsolid;  umbonal  region  rather  prominent,  the  beaks  turned 
inward  and  forward;  lunule  not  impressed,  but  well  marked;  surface  nearly  smooth  on  the  earlier 
growth,  but  becoming  finely  concentrically  ridged  on  the  later  growth;  anterior  end  a  little  narrowed 
and  rounded,  straight  along  the  line  of  the  lunule;  posterior  end  broadly  roundetl.  Color,  externally, 
white,  chalky,  or  somewhat  polished;  within,  milky  white;  left  valve  with  three  radial  cardinals,  the 
two  anterior  united  above  so  as  to  form  an  inverted  V,  the  single  lateral  elevated  and  rounde<l  or 
compressed;  posterior  cardinal  of  the  right  valve  bifid,  united  above  to  the  anterior  canlinal;  the  two 
anterior  laterals  small;  pallial  sinus  deep. 

Length,  46;  height,  35;  diameter,  20  mm. 

Mayaguez,  Porto  Rico,  a  number  of  young  specimens  and  valves  and  one  large  valve;  San  Juan 
Harbor,  young  valves. 

Meretiix  aresta,  n.  sp.     Plate  56,  figs.  1,  7. 

Shell  large,  solid,  inflated,  white  or  yellowish,  very  inequilateral,  with  prominent  much  incurved 
proeogyrate  umbones,  rounded  in  front,  arcuate  and  almost  rostrate  behind,  the  base  arcuate;  lunule 
cordifomi,  hardly  defined  by  an  obsolete  imprassed  line,  but  there  is  no  defined  escutcheon;  ligament 
deeply  immersed,  very  little  of  it  visible  externally;  surface  sculptured  with  fine,  somewhat  irregular 
concentric  sulci  in  harmony  with  the  incremental  lines,  but  coarser  and  more  excavated,  with  often  a 
few  narrow  undulations  near  basal  margin;  umbonal  region  somewhat  smoother  and  often  appears 
polished  by  attrition;  interior  dull  white,  not  polished,  with  a  short  anteriorly  rounded  subtriangular 
pallial  sinus;  hinge  normal,  with  a  subconic  left  anterior  lateral  fitting  into  a  pit  in  the  right  valve. 

Length,  51;  height,  50;  diameter,  28  mm.;  a  larger  valve  is  58  mm.  long. 

Mayaguez  Harbor,  Porto  Rico,  at  stations  6061  and  6062,  in  12  to  30  fathoms,  abundant;  a  single 
young  pair  off  Puerto  Real  at  station  6074. 

Nearest  to  M,  iUindaj  but  with  a  rougher  surface,  a  different  outline,  and  attaining  a  larger  size. 

Meretrix  hebreea  Lamarck. 

Cythtrfa  hdtrsta  Lamarck,  An.  sans  Vert.,  v,  p.  568, 1818. 
CXrce  hebrsea  Reeve,  Conch.  Icon.,  xiv,  pi.  vin,  fig.  34, 1863. 

San  Juan,  Porto  Rico  (Gundlaoh). 

Meretriz  maculata  Linnaeus. 
Venus  macuiata  Linneeus,  Syst.  Nat.,  ed.  x,  p.  686, 1768. 
JHmie  macuiata  Reeve,  Conch.  Icon.,  xv,  pi.  in,  fig.  11, 1863. 

Quebradillas,  Porto  Rico  (Gundlach). 

Subgenus  Dionk  Gray,  1847. 

Meretriz  circinata  Bom. 
Venus  circinata  Bom,  Test.  Mus.  Vind.,  p.  61,  pi.  iv,  fig.  8,  1780. 
Mayaguez,  Porto  Rico  (Gundlach). 

Meretiix  dione  Linnaeus.     Plate  56,  figs.  3, 10. 

Venus  dione  Linneeus,  Syst.  Nat.,  ed.  x,  p.  684,  1758. 
Dione  veneris  Reeve,  Conch.  Icon.,  xv,  pi.  vi,  fig.  24,  1863. 

Shell  triangular-ovate,  inflated,  subsolid,  with  high,  full  beaks,  which  are  curved  forward  over  a 
well-impressecl  lunule;  ligament  lodged  within  a  decided  escutcheon;  surface  covered  with  strong, 
reflected,  concentric  ribs,  which  are  es|)ecially  high  in  front  and  much  reduced  on  the  posterior  slope; 
on  a  posterior  radial  ridge  there  is  a  row  of  long  spines  which  project  outward  and  backward,  and 
behind  these,  on  a  second  fainter  ridge,  there  is  another  row  of  smaller  spines;  left  valve  with 
three  cardinals,  the  central  one  heavy  and  somewhat  bifid,  with  a  short,  erect  anterior  lateral;  right 
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valve  with  thrtn*  cardinalH,  the  |»oHterior  one  l)ifi(l,  with  two  faint  anterior  laterals  .Meparate<l  by  a  deep 
pit;  pallial  siniiH  deep.     Color  violet  and  whitish,  the  posterior  end  often  (piite  dark. 

Lenjrth,  50;  heij^ht,  40;  diameter,  28  mm. 

Fajardo,  Porto  Rieo,  two  fine  sj^ecimens. 

The  spines  are  often  somewhat  enrv<Hl;  sometimes  they  are  much  reduccnl,  so  that  they  are  in 
reality  merely  elevat^nl  scales. 

Snl)jrenus  Tranrknnblla  iHill,  1883. 

Internal  man;ins  tanj?entially  8uU«te. 

Meretriz  cubaniana  d'Orhi^y. 
V'cnuif  ntbanuma  dOrbljrny.  Moll.  Ciibana,  n,  pi.  xxvi,  fiifs.  44-46,  IM^. 

Shell  rather  small,  trianj?ular-ovate,  solid,  rather  compressed,  inequilateral,  with  high  beaks, 
slightly  tume<l  forwani  over  a  largi*,  well-<letined  lunule;  surface  covered  with  low,  irregular,  concen- 
tric ridges;  left  valve  with  three  cardinals,  the  central  tooth  strong,  and  a  high,  compressed  anterior 
lateral;  right  valve  having  the  two  anterior  tanlinals  separatetl  by  a  narrow  fissure  and  two  small 
anterior  laterals  with  a  deep  pit  l)etween  them;  pallial  sinus  deep.  Color  white,  generally  with  a  few 
im»gular  brown  markings. 

Length,  8;  height,  6;  diameter,  4  mm. 

Mayaguez,  Porto  Rico,  a  few  worn  valves. 

The  internal  maiigins  of  the  valves  are  sharply  groove<i,  but  not  in  harmony  with  the  lines  of 
growth,  which  is  the  characteristic  of  this  sul)genuH,  of  which  the  si>ecies  are  all  small  shells. 

Meretrix  culebrana,  n.  sp.     Plate  55,  fig.  5. 

Shell  small,  solid,  subtrigonal,  with  elevated  l)eak8,  nearly  equilateral,  moderately  convex; 
I)eriostnu^um  rather  thick,  yellowish  brown,  paler  on  the  umlmnes  and  piisterior  dorsal  area;  surface 
ol>8oletely  minutely  coni'entrically  undulate<l,  with  a  rather  Iargt»,  ovate-conlate,  somewhat  depre»?ed 
lunule  deflntnl  by  a  well-impres8e<l  line,  but  no  jierceptible  escutcheon;  form  as  figured;  interior 
white;  hinge  strong,  normal,  a  ])rominent,  anterior  latvral  in  each  valve;  pallial  sinus  subtriangular, 
rounded  in  front;  marginal  gnK>ving  well  marked. 

Length,  7;  height,  5.7;  diameter,  3.8  mm. 

At  station  6087,  in  14  to  18  fathoms,  coral  sand,  off  Culebra  Island,  Porto  Rico. 

A  very  pretty  and  characteristic  8i>ecies  of  this  i)eculiar  group,  which  can  not  be  confounded 
with  either  of  the  other  dc»scril)e<l  sjiecies.     ' 

Oenni  DOSIHIA  Soopoli,  1777. 

Shell  suborbicular,  compre8se<l  or  slightly  inflate*!,  concentrically  sculptured,  with  prominent 
beaks  and  a  well-<lefine<i  lunule;  hinge  with  three  cardinal  teeth  in  each  valve;  left  valve  with  an 
anterior  lateral  close  to  the  front  cardinal;  right  valve  with  two  vestiges  of  anterior  laterals;  pallial 
sinus  deep;  bonier  of  the  shell  without  crenulations. 

Dosinia  elegans  Conra<l. 

ArtemUf  rlrgnns  Conrad,  Proc.  Acad.  Nat.  Sol.  Phila.,  vi,  p.  320,  185.3. 

Atirmvt  concentricn  Reeve,  Conch.  loon.,  vi,  pi.  ii,  fig.  8, 1850;  not  of  Born,  1780. 

Shell  suborbicular,  rather  solid,  subtruncated  posteriorly  and  almost  angular  at  the  posterior  end 
of  the  ligament;  lunule  small  and  distinct;  ligament  nearly  immersed;  beaks  high  and  rather  sharp, 
turneii  forward;  surface  covered  with  rather  strong,  clojse,  concentric  ridges  and  showing  faint  traces  of 
ra<lial  sculpture  on  earlier  growth;  left  valve  having  central  cardinal  wide  and  flattened,  the  anterior 
lateral  small  and  tul)ercular;  right  valve  with  po.sterior  cardinal  bifid;  l)eak  cavities  deep,  compressed; 
muscle  scars  elongate<l,  smooth;  pallial  sinus  deep,  triangular.     Color  whitish;  epidermis  straw-colored. 

Length,  75;  height,  68;  diameter,  30  mm. 

Playa  de  Ponce,  Porto  Rico,  three  dead  shells. 

OenuB  MTSIA  Leach,  1818. 

Shell  suborbicular,  concentrically  striate,  with  a  faint  lunule  and  high  beaks;  hinge  with  two  to 
three  divergent  cardinals  in  the  right  valve  and  three  in  the  left;  lat^^rals  wanting;  (lallial  sinus  large, 
subvertical. 
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Mysia  tenuis  Reoluz. 

J)runnia  {ArlcmM)  tnmin  Reciluz.,  Joiirn.  do  Conchyl.,  iii,  p.  2ft0,  pi.  x,  fip.  1, 1«63. 

Shell  nearly  orbicular,  thin  to  8ubsoli<l,  siibinflateti ;  beaks  i)ointed  and  turned  slightly  forward 
over  a  faint  lunule;  ligament  nearly  immersed;  surface  finely  and  irregularly  concentrically  striate, 
whitish;  left  valve  with  three  diverging  cardinals,  the  anterior  with  a  deep  pit  in  front  of  it,  sometimes 
slightly  bifid;  right  valve  with  three  divergent  cardinals,  the  posterior  bifid;  hinge  plate  wide  and  flat- 
tened l^ehind  when  the  shell  is  adult;  beak  cavities  deep;  anterior  muscle  scars  elongated;  posterior 
scars  oval;  pallial  sinus  triangular. 

Length,  42;  height,  41;  diameter,  21  mm. 

Playa  de  Ponce,  Porto  Rico,  one  dead,  badly  discoloreil  si>ecimen;  Mayaguez,  one  left  valve. 

Subfamily  CIRCINiG. 
QeniiB  CIBCE  Schamaoher,  1817. 
Shell  subtriangular  or  subcircular,  compressed  or  slightly  inflat«<l,  with  concentric  and  sometimes 
radial  sculpture;   l)eaks  pointed;  lunule  lanceolate;   ligament   immerseil;   hinge  teeth  like  those  of 
Meretrir;  pallial  line  entire  or  showing  a  slight  indicaition  of  a  sinus. 

Subgenus  Goitldia  C.  B.  Adams,  1847. 
Shell  small,  8ubinflate<l,  the  surface  wholly  or  distally  reticulate. 

Circe  cerina  C.  B.  Adams. 

Thelu  cerina  C.  B.  Adams,  Proc.  Bo8t.  Soc.  Nat.  Hist,  Jan..  1845,  p.  9. 

OotUdia  ceriiia  C.  B.  Adams,  Cat. Coll.,  p. 29, 1}«7;  Dall,  Bull.  Mns.  C^mp.  Zo(tl..  ix,  p.  l.SO.  1881 : 1)all,  Blake  Report,  i.  p.  263,  pi. 
VII,  fiR«.4rt,4/>,  1886. 

Shell  small,  rounded-triangular,  scarcely  inflated,  with  high  beaks  which  scarcely  turn  forward; 
lunule  well  defined  but  not  impressed;  ligament  mostly  immersed;  surface  covered  with  faint,  concen- 
tric ridges  and  indistinct  distal  radial  ribs,  leaving  the  surface  delicately  decussated;  cardinal  teeth, 
three  in  eat-h  valve,  rather  feeble;  left  valve  with  an  anterior  lateral  which  fits  into  a  socket  in  the  right 
valve  which  is  placed  between  two  faint  teeth.  Color  whitish  or  yellowish,  usually  marked  with 
brown  on  the  dorsal  region,  and  often  with  irregular  jmtches  on  the  disk. 

Length,  11;  height,  9.5;  diameter,  4.6  mm. 

Culebra  Island,  one  shell,  at  station  6087. 

Circe  insularis,  n.  sp.     Plate  55,  fig.  2. 

Shell  small,  yellowish  white,  quite  inequilateral,  moderately  convex,  with  a  prominent,  rather 
anterior,  beak;  sculpture  of  small,  close-set,  subecpial,  concentric  undulations,  with  narrower  interspaties 
and  less  pronounced  on  the  umbones,  crossed  by  fine  radial  stria?,  which  are  stronger  toward  the  ends 
of  the  valves,  where  the  interspaces  8ometime><  ])ecome  threadlike;  lunule  small,  sharply  defined,  rather 
l<mg  and  narrow;  escutcheon  absent;  interior  white,  the  margin  in  many  specimens  with  a  fine  sulcus, 
t)arallel  to  it  around  the  shell;  hinge  normal;  pallial  line  entire,  but  slightly  truncate  behind. 

Length,  5.5;  height,  5;  diameter,  3  mm. 

San  Juan  and  Mayaguez  harl)or8,  Porto  Rico;  in  the  latter  abundantly  at  station  6061,  in  30 
fathoms,  coral  sand,  but  no  living  specimens  were  taken. 

Well  distinguished  from  the  other  American  species  by  its  form  and  size. 

Superfamily  CARDIAGEA. 

Family  CARDlIDi€. 

Qenns  CABDITJM  LinneBiu,  1758. 
Shell   ventricose,  cloeed  or  gaping  |>o8teriorly;  l)eaks  prominent,  subcentral;  surface  radiately 
ribl)ed;  posterior  slope 8culpture<l  differently  from  the  front  and  sides;  margins  toothed;  there  are  two 
interlocking  canlinals  and  an  anterior  and  jMjsterior  lateral  in  each  valve;  pallial  line  simple. 

Subgenus  Trachycardium  Morch,  1853. 

Cardium  muricattun  Linnjeus. 
Ofirdium  viuricatum  Linnpcus,  Syst.  NaU,  ed.  x,  p.  080. 1758;  HtH»ve.  Conch.  Icon.,  ii,  pi.  vi,  fig.  33,  1844. 

Shell  subeolid,  slightly  oblique,  scarcely  gaping  l>ehind,  having  from  thirty  to  forty  ribs,  each 
of  which  bears  a  n>w  of  solid,  oblique  8<^les;  alM)ut  eleven  of  the  anterior  ribs  have  these  scales  sloping 
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toward  the  anterior  base;  on  the  fourteenth  rib  there  are  two  rows  of  scales,  and  on  the  ribe  behind 
this  they  point  to  wan!  the  posterior  base;  the  rest  of  the  surface  of  the  ril*  and  the  grooves  between 
them  are  nearly  smooth;  within  the  central  ribe  are  distinctly  shown;  serrations  aronnd  the  edges  of 
the  shell  strong.  Color  whitish,  buff,  tawny,  or  brownish,  sometimes  vari^ated;  within,  whitish  or 
yellowish,  sometimes  streaked  or  marked  with  brownish  purple. 

Length,  35;  height,  40;  diameter,  28  mm. 

San  Antonio  Bridge;  San  Juan;  Mayaguez,  Porto  Rico. 

Gardiuxn  leucostoma  Bom. 
Onrdium  le%ico9iomum  Born,  Test.  Mns.  Cfes.  Vind..  p.  46,  pi.  ni,  fig.  6, 1780. 

San  Juan  Harbor,  Porto  Rico,  one  young  shell. 

This  species  was  reganled  by  Wood,  with  much  probability,  as  being  the  original  C.  magnum  of 
Linnaeus  (not  of  Bom),  but  there  is  no  way  of  proving  this  and  so  the  name  is  best  left  as  it  is.  The 
species  in  a  general  way  resembles  (/.  imcardia^  but  wants  the  spinose  sculpture,  has  the  sidee  of  the 
ribs  crenulate,  and  is  more  compressed.  It  is  found  in  collections  labeled  C.  marmoreum  Lamarck  and 
C.  dongaium  Wood,  or  (\  subelongatum  Sowerby,  all  later  names  than  that  of  Bom. 

Gardiuxn  isocardia  (Linnaeus)  Reeve. 
Cnrdium  isocardia LinnacuH  (ex parte) ,  Syst.  Nat., ed.  x,  p.  679, 1758;  Reeve,  Conch.  Icon.,  ii,  Mon.  Onrdium, pi.  x vii,  fig. M,  1845. 

Off  Boca  Prieta,  Porto  Rico,  in  8  fathoms,  sand,  at  station  6075,  living. 

The  Jorm  common  in  Florida  has  27  to  30  ribs,  and  the  spinose  decoration  is  less  dense  than  that 
in  the  typical  West  Indian  form,  which  has  30  to  35  ribs.  In  the  former  the  periostracum  is  more 
dense  and  dull  colored,  and  the  channels  between  the  ribs,  owing  to  the  less-developed  sculpture, 
appear  wider.  This  variety  was  name<l  C.  egmontianum  by  Shuttleworth,  and  the  name  seems  worthy 
of  retention  in  a  varietal  sense.  The  typical  C.  isocardia  is  brighter  colore*!  and  has  more  yellow 
inside  than  the  variety.     C.  ehurniferum  Guppy  appears  identical  with  the  typical  C  isocardia. 

Subgenus  Fragum  Bolten,  1798. 
Beotion  TKIOOHIOGASDIA  Ball,  1900. 

Gardiuxn  antillarum  d'Orbigny. 

Oardium  antiUarHtn  d'Orbigny,  Moll.  Cubana,  ii,  p.  309,  pi.  xxvii,  flgs.  53-65, 1845. 
Oardium  ceramidum  Dall,  Bull.  Mus.  Ck>rap.  Zool.,  Cambridge,  xii,  1886,  p.  269,  pi.  iv,  flg.  6. 

Shell  small,  quite  inequilateral,  solid,  moderately  inflated,  with  from  eighteen  to  twenty  ribs,  the 
last  six  or  seven  on  the  posterior  area  crossed  by  fine,  irregular,  sharp,  concentric  threads.  Of  these 
the  last  four  or  five  are  nodulous;  the  next  two  are  without  nodules;  the  central  ribs  are  very  strong, 
gradually  becoming  smaller  toward  the  anterior  end;  they  all  have  a  row  of  nodules  or  heavy  scales 
and  the  spaces  between  them  are  concentrically  grooved;  sometimes  the  ribs,  if  worn,  are  nearly 
destitute  of  scales,  and  in  other  cases  they  are  all  more  or  less  Scaly:  within,  the  ribe  show  faintly;  beak 
cavities  deep;  hinge  and  teeth  strong.     Color  white  or  yellowish  throughout 

Length,  10;  height,  9.5;  diameter,  7  mm. 

Mayaguez  Harbor,  Porto  Rico,  many  dead  valves  at  stations  6058,  6061,  6062;  San  Juan  Harbor, 
one  valve. 

Section  TBJlQTTM.  •.  •. 

Cardium  medium  Linnaeus. 

Oardium  medium  Linnseus,  Syst.  Nat.,  ed.  x,  p.  678, 1768;  Reeve,  Conch.  Icon.,  ii, pi.  vi,  fig.  80, 1844. 

Shell  inequilateral,  subrhomboid,  solid,  with  a  high,  rounded  posterior  ridge,  behind  which  it  is 
subtruncate,  with  thirty-five  or  thirty-six  moderately  strong,  nearly  smooth  ribs;  about  ten  of  these, 
which  are  on  the  posterior  slope,  are  rounded  and  have  rather  deep  grooves  between;  those  of  the 
rest  of  the  shell  overhang  the  deep,  rounded  grooves  between  them;  teeth  strong.  Color  whitish  or 
buff,  variously  painted  with  brown  or  brownish  purple. 

Length,  85;  height,  37;  diameter,  30  mm. 

Mayaguez  Harbor,  Porto  Rico,  at  station  6062;  Vieques. 
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Subgenus  Papyridea  Swainson. 

Cardium  spinosum  Meuschen. 

Oardia  spinosum  Meuschcn,  Mus.  Gevere.,  p.  442, 1787. 

Solm  btiUatum  Chemnitz,  Conch.  Cab.,  vi,  p.  65,  figs.  49, 60, 1782;  not  of  LInnppus. 

Cardium  buUatum  Reeve,  Conch.  Icon.,  ii,  pi.  ii,  fig.  8, 1844. 

San  Juan,  Porto  Rico  (Gundlach). 

Cardium  semisulcatum  (Tray. 

Onrdium  semisulcatum  Gray,  Ann.  Phil.,  ix,  p.  137, 1825. 

Cardium  petitianum  d'Orbigny,  Moll.  Cubana,  ii, p. 309,  pi.  xxvii,  figs.  fiO-ffl,  1846. 

Shell  small,  elliptical,  thin,  very  inequilateral,  moderately  inflated,  with  numerous  low  ribs, 
and  with  more  or  lesH  perfectly  develope<l  smaller  rWm  l)etween  the  larger  ones,  the  margin  at  the 
posterior  end  sharply  toothed;  surface  covere<i  with  fine  concentric  growth  lines,  which  are  stronger 
on  the  anterior  part  of  the  shell;  interior  showing  the  sculpture;  hinge  teeth  compressed.  Color 
whitish  or  yellowish,  with  faint  brown  blotches  and  spots. 

Length,  10;  height,  6.5;  diameter,  5  mm. 

San  Juan,  Porto  Rico,  one  valve;  off  Boca  Prieta,  Porto  Rico,  one  specimen  on  Spondylua, 

Subgenus  LiKViCARDiUM  Swainson,  1840. 

Cardium  serratum  Litmeeus. 

Cardium  serratum  Linnxeus,  Syst.  Nat.,  ed.  x,  p.  680, 1758. 
Cardium  serratum  Reeve,  Conch.  Icon.,  ii,  pi.  i,  fig!  1, 1844. 

Shell  8ul)solid,  suboval  or  subquadrate,  the  posterior  edge  being  less  curved  than  the  anterior; 
the  low,  rounded,  posterior  ridge  being  slightly  prmluced  at  the  l)a8e  of  the  shell;  surface  nearly 
smooth,  shining  and  polished,  with  only  faint  vestiges  of  ribs,  which  appear  on  the  border  of  the  shell 
which  scarcely  gapes  and  has  delicate  serrations  within;  laterals  high  and  strong;  cardinals  small; 
interior  of  the  shell  polished;  in  a  fresh  state  the  surface  is  usually  covered  with  a  thin,  brownish 
epidermis;  the  shell  is  >>eautifully  polished,  whitish,  straw-colored,  lemon-yellow,  purplish  or  reddish, 
and  it  is  slightly  cloude<l  with  brown  near  the  beaks;  within  it  has  much  the  same  range  of  colors, 
and  it  is  one  of  the  most  delit^ate  and  lovely  shells  of  the  Antilles. 

Length,  37;  height,  45;  diameter,  30  mm.  "^ 

Vieques,  a  number  of  very  fine  specimens;  Mayaguez,  two  young  valves;  Culebra,  several  young 

shells. 

Cardium  (serratum  var.?)  sybariticum  Dall.     Plate  58,  fig.  11. 

Cardium  serratum  var.  sybaritieum  Dall,  Bull.  Mu8.  Comp.  Zool.,  Cambridge,  xii,  p.  271,  1886. 

Shell  much  smaller  and  more  delicate  than  the  type,  more  compressetl,  pale  or  faintly  flecked 
with  pink  or  purple;  beaks  often  deep  pink. 

Length,  11;  height,  14;  diameter,  7  mm. 

Mayaguez  Harbor,  Porto  Rico,  a  number  of  dead  valves. 

Cardium  serratum  var.  Isevigatum  Lamarck. 
Cardium  Iscvigatum  Lamarck,  An.  sans  Vert.,  pt.  i,  p.  11, 1819;  not  of  Linnaeus,  1758,  nor  of  Born,  1780. 

Shell  rather  large,  subsolid,  moderately  inflate<l,  subquadrate,  usually,  though  not  always,  faintly 
ribbed;  ribs  numerous  when  developed,  strongest  around  the  outer  part  of  the  shell;  there  is  an  area 
at  the  anterior  and  posterior  parts  of  the  shell  which  is  geiterally  smoother  than  the  rest  of  it,  which 
is  outlined  by  a  shallow  groove,  forming  a  sort  of  lunule  and  escutcheon;  laterals  rather  strong, 
especially  the  anterior  ones;  edges  of  the  shell  serrated  within. 

CJolor  generally  whitish,  cream  or  pale  buff,  with  a  few  faint  subconcentric  cloudings  of  brown. 

Length,  50;  height,  63;  diameter,  40  mm. 

One  dead  shell  having  the  above  measurements  was  taken  at  Playa  de  Ponce,  Porto  Rico. 

Generally  larger,  more  quadrate,  duller  colored,  and  more  painted  with  brownish,  nebulous  bands 
than  typical  serralum^  yet  there  are  intermediate  specimens  which  can  be  assigned  to  one  form  about 
as  well  as  to  the  other.    This  form  is  one  of  the  characteristic  species  of  west  Florida. 

Cardium  serratum  var.  multilineatum,  n.  var. 
Cardium  lineaium  Krebs,  W.  L  Marine  8h.,  p.  116,  1864;  not  of  Gmelin. 

Smaller,  more  nearly  round  than  the  type.  The  smoother  anterior  and  posterior  areas  are 
distinctly  marked  out  and  are  tawny  or  buff  colored;  the  rest  of  the  shell  is  dirty  straw  colored,  and 
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the  narrow  Hpaces  l)etween  the  ncarcely  develoi>e<l  ril)8  are  pale  brown;  the  beaks  are  purple,  clotidc^L 
The  interior  iH  much  the  color  of  the  yolk  of  an  egg,  with  pur|)le  eloudingfs  at  the  cavnties  of  the  l^eaks. 

length,  40;  height,  45;  diameter,  32  mm. 

Mayagnez  HarlK)r,  Porto  Ri(H>,  ntatiouH  6058  and  6061. 

Oenni  FBOTOCARDIA  Beyrich,  1845. 
Sculpture  radial  anteriorly;  posterior  area  with  reticulate  or  spinose  sculpture;  8hell8  thin  and 
usually  small;  foot  carinate. 

^otocardia  peramabilis  Dall. 
Cnrdinm  pcramabUe  Dall,  Bull.  Mii«.  (V>mp.  Zool..  rjimbildgo.  jx,  p.  132,  1«81:  Bull.  Miw.  CJomp.  Zool.,  Cambridge,  xii. 
p.  2G9.  pi.  IV,  fig.  7,  1886. 

Shell  small,  slightly  inequilateral,  rather  thin  and  fragile,  inflated;  posterior  area  scuiptured 
with  a  great  number  of  fine,  ratliating,  nearly  smooth  ril)s,  the  spaces  between  them  being  slightly 
pitte<l,  the  whole  l^ing  crovered  with  a  fine  epidermis,  which  is  scaly  on  the  ribs;  the  anterior  three- 
fifths  of  the  shell  is  sculpturecl  with  equally  fine,  radiating  ril)s,  and  these  are  crossed  bj'  very 
numerous  somewhat  fainter,  concentric  ridges,  leaving  the  surface  everywhere  minutely  beade<l; 
Iwrders  of  the  shell  delicately  and  sharply  serrate,  not  gaping;  within  the  shell  the  outside  patterns 
of  s<*ulpture  may  be  plainly  seen.     Color  whitish. 

Length,  10;  height,  11;  diameter  9  mm. 

Mayaguez  HarlKjr,  Porto  Rico,  two  shells;  Aguadilla,  one  worn  valve. 

The  foot  is  keeled  l)elow  but  not  serrate. 

Protocardia  tincta  Dall.     Plate  58,  fig.  4. 
Ckirdium prramabUe  \M.  tinchim  Dall,  Bull.  Miis.  Comp.  Zool.,  Cambridge,  xir,  p.  270,  1886. 

Shell  small,  fragile,  nearly  equilateral,  .considerably  infiate<l;  posterior  area  sculptured  with 
minute,  radiating  ribs;  every  second,  thirtl,  fourth,  or  fifth  one  bears  a  row  of  sharp,  elevated  spines 
or  scales;  the  spaet»s  l)etween  these  rilw  are  crossed  by  delicate  scales,  making  them  pitte<l;  the 
remainder  of  the  shell  is^sculpturtnl  with  very  finely  l)eaded  ribs,  as  in  P.  peramabUis;  borders  of  the 
shell  finely  and  sharply  serrate,  not  gaping;  outside  sculpture  showing  faintly  within;  anterior 
laterals  showing  as  long  arche<l  ridges  within,  entering  far  within  the  cavity  of  the  beaks.  Color 
whitish,  l)eautifully  tinted  and  cloude<l  with^pink  or  red. 

Length,  13;  height,  12;  diameter,  9  mm. 

Mayaguez  Harlx)r,  Porto  Rico,  in  25  to  30  fathoms.     Quite  a  number  of  valves  were  taken. 

This  l)eautiful  form  is  certainly  distinct  from  /*.  peramnhilix.  It  is  not  so  high  in  proportion  to 
its  wi<lth,  is  a  little  less  inflated,  the  line  l)etween  the  two  areas  of  sculpture  is  not  so  distinctly 
marked  out,  and  when  jjerfect  it  has  the  st^aly  spines  on  the  posterior  area  finely  developed.  The 
anterior  lateral  teeth  are  different  from  those  of  P.  peravvtbUix. 

Family  THYASIRID^. 
Oenns  THTA8IKA  Leaeh,  1818. 
Shell  thin  to  8ubsolid,8ubglobular,  earthy;  beaks  turned  forward ;  posterior  side  furrowed;  lunule 
absent;  ligament  placed  in  a  groove  in  the  hinge  line,  partly  external;  hinge  edentulous;  musi^ular 
impressions  superficial,  elongated;  pallial  line  simple;  Iwnlers  of  the  shell  closed,  simple. 
It  is  Oryplod/m  and  Ariuus  of  authors. 

Thyasira  trisinuata  d'Orbigny. 
Lueina  trwinuata  d'Orbigny,  Moll.  Cubana,  ii,  p.  300,  pi.  xxvn,  flgs.  46-49, 1846. 
CYyptodon  dbesm  Verrill,  Am.  Joiim.  Sci., in, p, 287,  pi.  7,  fig. 2, 1872;  Trans. (>)nn.  Acad. Sci.,  ni,  p.  11, pi.  1, fig.  11  (not  of  Sars). 

Shell  rather  small,  scarcely  subsolid,  inflated,  higher  than  long,  somewhat  produced  at  the 
middle  of  the  base;  beaks  high  and  rather  full,  turned  forward  over  a  feebly  developed  lunule;  posterior 
slope  with  two  deep,  distinct,  radial  grooves;  surface  finely,  concentrically  striated;  ligament  lodged 
in  a  groove  in  the  edentulous  hinge;  back  cavities  rather  deep.     Color  white  throughout 

Length,  12;  height,  14;  diameter,  10  mm. 

Mayaguez,  Porto  Rico,  several  immature,  worn  valves,  which  appear  to  he.  of  this  species. 

Thyasira  conia  n.  sp. 
Shell  small,  thin,  rather  compressed,  inequilateral,  the  anterior  end  longer,  somewhat  impressed 
above,  the  posterior  high  and  arcuate  above,  abruptly  truncate  in  front,  base  rounded;  shell  white, 
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with  a  light  grayish  periostracum  and  some  specimens  a  little  rusty;  posterior  dorsal  fold  narrow 
and  pronounced,  but  not  very  <leep;  surface  covered  with  a  fine  dustlike  granulation;  the  young 
proportionately  more  elongated,  interior  white,  dull,  with  a  polishecl  margin  outside  the  more  or  less 
broken  and  irregular  pallial  line;  ligament  elongated,  brown,  almost  internal,  set  in  a  deep  sulcus; 
resilium  blackish,  short,  subumbonal,  set  on  an  obscure  prominence  on  the  hinge  line  in  each  valve, 
which,  if  the  resilium  were  lost,  would  resemble  obscure  teeth;  soft  parts  typical,  with  arborescent 
visceral  appendages. 

length,  6;  height,  6;  diameter,  3  mm. 

Off  the  entrance  to  San  Juan  Harbor,  Porto  Rico,  in  310  fathoms,  sandy  mud,  at  station  6052. 

A  well-marked  species,  (jasily  discriminated  by  its  form  and  surface  from  any  other  among  the 
American  species.     See  Dall,  Synopsis  of  the  LucinaceA,  pi.  xlii,  fig.  2,  1901. 

Family  LUCINID/H. 
QeniiB  GODAKIA  Scopoli,  1777. 

Codakia  orbicularis  LinnjiMis. 

Venus  orbicuiaris  Linnaeus,  Syst.  Nat.,  ed.  x,  p.  688,  1758. 

Lticina  tigerina  Roove,  Conch.  Icon.,  vi,  pi.  i,  fig.  3, 18.50,  not  of  LinnJcu.s,  1758. 

Shell  large,  suborbicular,  rather  solid,  lenticular,  with  rather  low  but  sharp  beaks,  which  are 
turned  forward  over  a  small  lunule,  with  a  shallow,  wi<le,  radial  posterior  furrow  and  numerous 
radiating  ribs  or  narrow,  radiating  furrows  which  cut  the  surface  into  ridges  of  different  widths;  the 
growth  lines  are  elevated  into  fine,  concentric  ridges  which  leave  the  surface  somewhat  cancellate(r; 
ligament  deeply  inset;  left  valve  with  two  ratlial  cardinals  and  two  low  anterior  laterals  separated  by 
a  deep  pit;  right  valve  with  two  cardinals  and  a  single  anterior  lateral;  lx»ak  cAvities  rather  deep, 
compressed;  anterior  muscle  scars  long,  oblique;  posterior  scars  oval;  ))allial  line  deep,  crenated,  disk 
rather  rough,  with  numerous  small  p\is.  Color  whitish  or  yellowish,  often  tinte<l  with  puri)le  on  the 
dorsal  border,  within  white  or  yellow,  often  rich  purple  on  the  ]x)rder,  especially  above. 

Length,  80;  height,  70;  diameter,  30  mm. 

Puerto  Real,  San  Geronimo,  HucJires,  Mayaguez,  Porto  Ri<M)  (Gundlach);  West  Indian  region 
generally. 

A  fine  species  very  abundant  on  sandy  bottom  in  shallow  water  throughout  the  West  Indian 
region  and  in  the  Florida  Keys.  It  is  close  to  the  East  Indian  C.  tiger'trnty  but  is  not  so  strongly 
cancellated  or  so  nearly  orbicular  as  is  that  species. 

Subgenus  Jaoonia  Recluz,  1809. 

Codakia  orbiculata  Montagu. 

Venus  nrbiculaUi  Montagu,  Test.  Brit.Suppl.,  p.  42, 1808. 

LucinapeHen  Lamarck,  An.  sans  Vert,  v,  p.  543, 1818;  Reeve,  Conch.  Icon.,  vi,  pi.  x,  fig.  38,1850. 

Shell  suborbicular,  inequilateral,  compresseil,  rather  solid,  with  sharp  l)eaks,  which  are  turned 
slightly  forward  over  a  large,  indistinct  lunule;  ligament  partly  immersed,  short;  surface  covered 
with  numerous  radiating  ribs  which  are  crossed  by  a  large  number  of  concentric  finer  ridges;  these 
ridges  sometimes  form  elevated  scales  where  they  (^ross  the  ribs,  especially  on  the  anterior  and  posterior 
portions  of  the  shell;  left  valve  with  two  radial  canlinals,  the  anterior  the  larger,  with  two  anterior 
and  two  posterior  laterals;  right  valve  with  two  canlinals,  the  posterior  slightly  bifid,  with  one  anterior 
and  one  posterior  lateral;  beak  cavities  deep,  compressed;  anterior  scars  long,  oblique;  posterior  scars 
oval;  cavity  of  the  shell  rough,  sometimes  showing  the  ribbing  of  the  shell;  border  crenate.  Color 
whitish  or  yellowish. 

Length,  13;  height,  12;  diameter,  5.5  mm. 

Ensenada  Honda,  Culebra,  one  specimen. 

The  beaks  of  this  sj)ecies  are  placetl  considerably  behind  the  center  of  the  shell,  which  is 
compressed  and  quite  rough. 

Codakia  portoricana  Dall. 
Codakia  (Jagonia)  portoricana  Dall,  Synopeis  of  the  Lucinacea,  p.  822,  pi.  xxxix,  fig.  f»,  1901. 

San  Joan  Harbor,  and  the  harbor  of  Mayaguez,  Porto  Rico. 

This  inconspicuous  little  species  appears  to  be  rare  and  comes  nearest  to  Jagonia  costala  d'Orbigny, 
than  which  it  is  more  finely  and  evenly  sculptured,  besides  being  a  more  tumid  and  much  smaller  shell, 
measuring  not  over  8  mm.  in  length. 
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Oodakia  costata  d'Orbigny. 

Lttrinacoaiata  d'Orhigny,  Moll.  Ciibana,  ll,  p.296,pl.xxvil,flg8.40-42,l»4«. 

Shell  8ul)orbioiilar,  somewhat  inflate<l,  rather  solid,  with  moderately  high  beaks  placed  joflk 
behind  the  midille  of  the  Hhell,  and  tume<l  forward  over  a  small,  elongated  lunule;  surface  covered 
with  fascisulate,  radiating  ridges,  which  are  often  alternately  lai^r  and  smaller;  these  are  croseed  by 
finer,  concentric  threads,  which  cause  the  shell  to  be  rough  and  finely  cancellated;  left  valve  with 
two  cardinals,  the  hinder  smaller,  and  two  anterior  and  two  posterior  laterals;  right  valve  with  one 
cardinal,  a  faint  iKwterior  ridge  that  extends  from  the  beak  to  form  a  lateral  and  one  anterior  lateral; 
beak  cavities  deep;  anterior  sizars  long,  somewhat  oblique;  posterior  scars  semicircular;  pallial  line 
deep,  somewhat  crenated;  interior  rough;  border  distinctly  serrate.     Whitish  or  pale  lemon  color. 

Length,  9;  height,  8;  diameter,  5  mm. 

Arroyo,  Hucares,  Porto  Rico,  one  valve  from  each  locality. 

The  l>eak8  are  nearer  the  center  than  in  C.  pectineUa^  the  shell  is  solider,  and  the  sculpture  is 
fas(!isulated.     It  is  the  lAieimi  antUlarum  of  Reeve. 

Oodakia  pectinella  C.  B.  Adams.     Plate  58,  fig.  9. 

LwHna  pecHneUa  C.  B.  Adams,  Contr.  to  Conch.,  p.  246, 1852. 

Shell  small,  short  elliptical,  inflate<l,  subsolid,  with  full  beaks  placed  somewhat  behind  the 
middle  of  the  shell  and  turned  forward  over  a  small  lunule,  with  numerous,  radiating,  wider  and 
narrower  ribs,  which  are  crosseil  by  a  great  numl)er  of  t»oncentric,  raised  threads;  the  ribs  are  almost 
wanting  at  the  anterior  and  posterior  ends;  left  valve  with  two  cardinals  and  two  anterior  and  two 
posterior  laterals;  right  valve  with  one  cardinal,  one  anterior  and  two  posterior  laterals;  anterior 
muscle  scars  somewhat  elongated  and  oblique;  posterior  scar  oval;  interior  of  the  shell  roughened; 
border  crenate.     Color  white  or  yellowish. 

Length,  7.5;  height,  8;  diameter,  4  mm. 

Mayaguez,  one  adult  valve  and  a  number  of  small  ones;  San  Juan  Harbor,  one  valve.  A  single 
alcoholic  specimen  was  obtained  at  Mayaguez. 

The  species  is  now  figured  for  the  first  time  from  a  specimen  name<l  by  Professor  Adams. 

Oenui  LUCniA  (Bmgpiitoe  1792)  Lamarck  1799. 

Shell  suborbicular,  almost  equilateral,  rather  thin,  concentrically  striate;  ligament  in  a  groove; 
lunule  short;  teeth  all  obsolete  or  rudimentary,  often  wanting. 

Lucina  chrysostoma  Morch. 
Lori})es  chryaoMoma  M6rch,  Yoldi  Cat,  li,  p.  32, 1858;  Chemnite,  Conch.  Cab.,  vii,  figs.  427-429. 

San  Juan,  Porto  Rico  (Gundlach). 

Morch  cites  this  name  as  of  Meuschen,  but  the  Museum  Geversianum  uses  a  peculiar  nomencla- 
ture not  Linnean.  It  is  the  Anodmitia  alba  of  Link.  The  shell  is  recognizable  by  its  large  size  and 
mellow  orange  suffusion,  from  which  the  early  conchologists  came  to  call  it  **The  apricot" 

Lucina  phenax,  n.  sp. 

Shell  small,  suborbicular,  inflated,  thin,  with  the  hinge  teeth  obsolete.  Color  white,  with  a 
grayish  papery  periostracum  chiefly  in  evideilce  near  the  margins;  beaks  polished,  prosogyrate,  ^ith 
a  deeply  impressed,  rather  long  and  narrow  lunule  in  front  of  them,  especially  in  the  right  valve;  disk 
sculptured  by  rather  distant,  evenly  spaced,  low,  concentric  elevated  lines,  which  become  more  or  less 
lamellose  near  the  hinge  margin,  and  more  crowded  toward  the  base;  interior  of  shell  white,  not . 
punctate,  hinge  margin  narrow  with  no  traces  of  laterals,  and  only  a  trace  of  an  obsolete  cardinal 
tooth;  margins  thin,  smooth. 

Length,  9;  height,  8;  diameter,  5.5  mm. 

Station  6062,  Mayaguez  Harbor,  Porto  Rico,  in  30  fathoms,  sand;  also  in  San  Juan  Harbor,  at 
station  6054,  in  5  fathoms. 

This  shell  has  a  deceptive  likeness  externally  U^  a  young  Pluicoides  pensylvanumSj  but  differs  from 
it  in  its  edentulous  hinge  and  thinner  valves.  It  is  figured  by  Dall  in  the  Synopsis  of  the  Lucinacea, 
pi.  x^  fig.  3. 
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Oenns  MTBTJEA  Tnrton,  1822. 
Myrtcea  pristiphora,  n.  sp.     Plate  55,  figs.  4, 6. 

8hell  small,  solid,  white,  moderately  convex,  with  small,  conspicuous  beaks;  surface  of  the  beaks 
nearly  smooth,  the  remainder  of  the  disk  sculptured  with  fine,  concentric,  close  set,  rather  uniform 
lamelke,  which',  toward  the  hinge  line  at  each  end  of  the  shell,  become  more  elevateti  and  sparser; 
at  hinge  line  these  lamellae  in  perfect  specimens  are  produced  into  little  triangular  projei^tions,  which 
form  a  saw-like  series  along  the  hinge  line;  lunule  lanceolate,  very  small  and  narrow;  interior  of  disk 
punctate;  lateral  and  cardinal  teeth  moderately  developetl,  margins  finely  radially  striate  or  smooth. 

Length,  7;  height,  7.5;  diameter,  4  mm. 

Mayaguez  Harbor,  Porto  Rico,  at  station  6062,  in  80  fathoms,  sand;  also  in  San  Juan  Harlx)r  in 

45  fathoms,  at  station  123. 

Oenns  PHAC0IDE8  BlainviUe,  1826. 

Shell  suborbicular,  white,  solid,  concentrically  lamellated  or  sculptured,  and  often  having  rmlial 
or  oblique  sculpture;  beaks  compressed;  margins  smooth  or  crenulate;  hinge  teeth,  2.2;  laterals,  1.1 
and  2.2,  or  obsolete;  muscular  impressions  rugose,  the  anterior  elongated  within  the  pallial  line; 
nmbonal  area  with  an  oblique  furrow. 

Ph€U!oide8  pectinatus  Gmelin. 

Tdlinapeclinata  Gmelin,  Syst.  Nat.,  vi,  p.  3236,  No.  41, 1792. 

Lucinajamaicensis  Lamarck,  An.  sana  Vert.,  v,  p.  639, 1818;  Reeve,  Conch.  Icon.,  vi,  pi.  ii,  figs.  7,  a,  6, 1850. 

Shell  suborbicular,  scarcely  inflated,  rather  solid,  sculptured  throughout  with  concentric  ridges, 
which  are  sometimes  close  and  irregular  and  at  other  times  widely  spaced  and  lamellar;  beaks  rather 
low,  turned  forward  over  a  small  lunule;  ligament  partly  immersed  in  the  hinge  plate;  there  is  a  wide 
radiating  furrow  beginning  at  the  lunule  and  ending  in  front  in  a  decided  sinus  at  the  edge  of  the 
shell,  and  there  is  a  radiating  posterior  depression  just  behind  the  posterior  ridge;  left  valve  with  two 
small  oblique  cardinals,  which  are  sometimes  taint  or  wanting,  with  two  anterior  laterals,  the  lower 
the  larger,  and  two  very  small  remote  posterior  laterals;  right  valve  with  one  oblique,  small  cardinal, 
which  may  be  feeble  or  wanting,  with  one  anterior  and  one  posterior  lateral;  cavity  of  the  shell  often 
radially  rugose  and  slightly  pustulose;  anterior  muscle  scars  long,  narrow,  and  rather  smooth; 
posterior  scars  oval.     Color  dirty  white  or  pale  salmon,  within  and  without. 

Length,  55;  height,  50;  diameter,  30  mm. 

San  Juan  market,  San  Antonio  Bridge,  San  Juan,  Quebradillas,  Porto  Rico  (Gundlach) ;  West 
Indies  and  Florida;  abundant  in  shallow  bays,  on  sandy  muddy  bottom. 

Subgenus  Here  Gabb,  1866. 
Fhacoides  pensylvanicus  Linnaeus. 
Venus penfylvanica  Llnnsens, Syst.  Nat., ed.  x, p. 688, 1758. 
Lucina  pcnnsylvanica  Reeve,  Conch.  Icon.,  vi,  pi.  vi,  fig.  29, 1850. 

Shell  suborbicular,  inflated,  solid,  with  rather  high,  sharp  beaks  turned  forward  over  a  large 
Immle,  with  a  distinct  radial  posterior  furrow,  which  ends  in  a  sinus  above  the  base;  epidennis  raise<i 
into  numerous  concentric,  elevated  laminae,  the  outer  edges  of  the  laminae  developed  into  wide, 
reflexed  fimbriations;  ligament  mostly  imbedded;  left  valve  with  two  elevated  cardinals  and  one 
anterior  and  two  posterior  laterals;  right  valve  with  a  bifid  cardinal,  a  high  anterior,  and  double 
posterior  lateral;  anterior  and  posterior  scars  elongated;  cavity  of  the  shell  rough,  sometimes  pitted, 
having  a  diagonal,  impressed  line  running  from  near  the  base  of  the  ligament  toward  the  anterior 
base.     Color  white  throughout,  the  epidermis  becoming  brownish  in  old  shells. 

Length,  54;  height,  53;  diameter,  40  mm.     Mayaguez,  Porto  Rico,  a  number  of  young  valves. 

The  outline  from  the  beaks  to  the  anterior  point  of  the  shell  is  nearly  straight  or  slightly  incurved 
as  a  result  of  the  deeply  impressed  lunule. 

8«otioii  OAVnxronfA  Fisoher,  1887. 

Fhacoides  trisulcatus  Conrad,  var.  blandus  Dall.     Plate  58,  fig.  13. 
Lucina  trigiUcata  (Conrad,  Am.  Journ.  Sci.,  n.  s.,  i,  p.  404, 1846. 

Shell  obli(|uely  subtriangular,  higher  than  long,  with  the  beaks  placed  behind  the  center, 
considerably  elevated,  and  arched  forward  over  a  decidedly  deep  lunule;  ligament  short,  nearly  buried; 
there  is  a  shallow  radial  furrow  on  the  posterior  slope;  surface  finely  concentrically  ridged,  also  with 
three  or  four  deeper  sulci  generally  having  traces  of  radiating  grooves  which  do  not  cut  to  the  bottom 
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of  the  coucentrii;  ridges;  left  valve  with  two  eanlinals,  two  anterior  and  two  posterior  laterals;  right 
valve  with  two  ttardinals,  one  anterior  and  one  posterior  lateral;  l)eak  cavities  moderately  deep. 
Color  white,  yellowish,  or  salmon. 

length,  12;  height,  13;  diameter,  8  mm.     San  Juan  Harlwr,  Porto  Rico. 

The  deep  sulci,  usually  three  in  mimljer,  seem  to  indicate  resting  stages.  The  typical  1rimUnitu$ 
is  a  Miocene  fossil. 

Subgenus  Lucinihca  Dall,  1901. 

Phacoides  muricatus  S{)engler. 

Tdlhm  muricata  SpciiKler,  Skrift.  Nat.  Selsk.,  179H.  p.  120. 

Lucina  srabra  Lamart* k,  An.  Hans  Vert.,  Vl,  p. 542, 1819;  Reeve,  Cuneh.  Icon.,  vi,  pi.  viii,  fig. 46, 1}<60. 

Shell  sulK>rbicular,  compresse<l,  rather  solid,  slightly  truncate*!  jiosteriorly,  with  numerous 
radiating  rows  of  ridges  alternately  larger  and  smaller,  the  laqajer  and  sometimes  the  smaller  rows 
l)est»t  with  elevated,  prickly  scales;  l)eak8  jiointeil  forward  and  having  a  few  cxjncentric  lamelLe;  lunule 
small;  left  valve  with  two  cardinals,  two  anterior  and  two  iwsterior  laterals;  right  valve  with  two 
cardinals,  the  anterior  bifid,  with  one  anterior  and  one  iH)8terior  lateral;  anterior  muscle  scar  long; 
posterior  scar  oval ;  liorder  crenated.     Color  white. 

Length,  13;  height,  12;  diameter,  4  mm.     Mayaguez  Harbor,  Porto  Rico. 

Sul)genu8  LiTciNOMA  Dall,  1901. 
Phacoides  radians  Conrad. 

Lncina  radiatta  Connul,  Am.  Jcmni.  Sel,,  XLI,  p.  347, 1H41. 
Lueina  radiata  Ckinrad,  Foe.  Medial  Tert..  p.  70.  pi.  XL,  fig.  3, 1Mb. 

Shell  sulKirbicular,  subinflatetl,  rather  solid,  with  moclerately  high  beaks,  which  are  turned 
forward  over  a  deep  lunule;  surface  everywhere  covere<l  with  regular,  concentric,  fine,  threadlike 
riljB,  and  these  are  cut  by  faint,  radiating  depressions;  left  valve  with  two  radial,  compressed  cardinals 
and  a  feeble  anterior  lateral  at  the  l)ase  of  the  lunule;  right  valve  with  one  compressed  cardinal,  which 
is  sometimes  slightly  bifid;  Xmak  cavities  uuxlerately  deep,  compressed;  anterior  muscle  scslt  oblique, 
rather  elongattMl;  posterior  war  oval;  ]>allial  line  deep;  border  of  the  shell  crenate.    Color  white. 

I^ength,  18;  height,  17.5;  diameter,  10  mm. 

San  (ieronimo,  Porto  Rico,  two  worn  valves. 

OenuB  DIVABICELLA  yon  Kartells. 
Divaricella  quadrisulcata  d'Orbigny. 

Lurina  tiuadrisiUcttta  d'OrbiKny,  Voy.  Am.  Mdr.,  p. 584, 1846;  Moll. Cubana,  il, p. 21M,  pi.  xxvii, figs. 34-36, 1853. 

v^hell  nearly  orbicular,  the  l)eaks  projecting  but  slightly  alx)ve  the  general  outline,  subsolid, 
somewhat  inflated,  with  a  very  small,  im{H»rfectly  develo])ed  •  lunule;  surface  8culpture<l  throughout 
with  rather  sharp  chevron-shaiHjd  ridges  whose  most  elevated  jxnnts  are  in  a  line  running  from  the 
l)eaks  to  a  little  in  front  of  the  middle  l)ase;  besides  it  is  marke<i  with  faint,  concentric  growth  lines 
and  somewhat  stronger  rest  lines;  ligament  nearly  imbe<lded  in  a  groove  of  the  hinge;  right  valve 
with  a  divided  cardinal  and  a  feeble  one  in  front  of  it;  left  valve  with  two  cardinals;  laterals  wanting; 
lK>rder8  of  the  shell  finely,  often  feebly,  crenulate.  The  shell  is  white  throughout,  covered,  when 
perfectly  fresh,  with  a  thin,  straw-colored  epidermis. 

Length,  25;  height,  24;  diameter,  14  mm. 

Huciires,  Porto  Rico,  one  young  worn  valve. 

Very  close  t^)  I),  denlala  Wooil,  which  has  dcn^iier  rest  marks  and  is  strongly  dentate  at  the  rest 
jH*riiMls  and  on  the  edges. 

Family  CYRENELLID.*. 

OenuB  CYSENOIDA  JoanniB,  1885. 
Cyrenoida  americana  Morelet.     Plate  58,  fig.  5. 

Ctfrtnoidrti  fwu.ritxinuM  Morelet,  Test.  Nov.,  ii,  p.26,lH51. 

Ci/Trndla  (Uiuricana  Shuttleworth,  Diu^n.  Neucr  Moll.,  N(».  vil,  p.  163, 1854. 

One  siKH-niien  in  the  U.  S.  National  Museum  collection  was  contributed  by  Walton  from  Arecibo, 
P(jrto  Rico,  Ixniig  i)art  (jf  the  material  from  which  the  s^HJcies  was  described.  It  was  first  discovered 
at  the  Isle  of  Pines,  near  Cuba. 
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Family  DIPLODONTID^. 
Oenui  DIPLODONTA  Bronn,  1831. 

Shell  suborbicular,  rather  thin,  white,  concentrically  striate,  without  a  lunule;  hinge  with  two 
cardinals  in  each  valve,  the  posterior  in  the  right  and  the  auteriof  of  tlie  left  bifid;  lateral  teeth 
wanting;  muscular  impressions  oval,  elongated;  margins  of  the  shell  smooth. 

Seotion  DIPLODONTA  i.  i. 

Diplodonta  nucleiformis  Wagner. 

Mpna  nucte{formis  Waguer,  Jouru.  Acad.  Nat.  Sci.  Phila.,  viii,  p.  52, pi.  i,  fig,  4, 1838. 
Cytherca  gphaerica  H. C.  Lea,  Trans.  Am.  Phil. Soc..2d  series,  ix,  p. 241, pi.  xxxiv, fig. 22, 1845. 

Mayaguez  Harbor,  Porto  Rico,  at  station  6062,  in  30  fathoms,  sand,  and  off  Culebra  Island.  Also 
at  St.  Thomas  and  northward  to  the  vicinity  of  Cape  Ilatteras,  North  Carolina,  in  15  to  52  fathoms; 
fossil  in  the  Miocene  and  upper  Oligocene  of  the  eastern  United  States. 

Be<}tioii  PHLYOTIDERICA  Dall,  1899. 

Diplodonta  notata,  n.  np. 

Shell  8ulK)rVncular,  with  rather  high,  nearly  central  l)eaks,  scarcely  inflated;  surface  with  very 
delicate  growth  lines,  minutely  pitte<l  throughout  excepting  in  the  umbonal  region;  left  valve  with 
two  cardinals,  the  hinder  compresse<l,  the  anterior  triangular  and  deeply  bifid;  right  valve  with  the 
hinder  tooth  bifid  and  the  anterior  compressed;  ligament  almost  wholly  internal,  narrow;  muscle  scars 
somewhat  elongated;  interior  rather  smooth.     Color  white. 

Length,  9;  height,  8.5;  diameter,  3.5  mm. 

Mayaguez  Harbor,  Porto  Rico,  one  pair  aiul  a  single  valve.  It  ranges  from  Marco,  Florida,  south 
to  Porto  Rico. 

Diplodonta  puncturella  Dall. 

Diplodonta  putictureUa  Dall,  Tran.s.  Wagner  Inst,  in,  p.  1183,  pi.  x  LV,  fig.  26, 1900. 
San  Juan  Harbor,  Porto  Rico;  also  Jamaica. 

Family  CHAMID/€. 
Oenns  CHAMA  (LinnsenB)  Lamarck,  1799. 

Shell  attache<l,  irregular,  inequivalve,  thick;  l)eaks  spiral  or  subspiral,  that  of  the  fixed  valve 
always  the  longer;  surface  lamellated;  the  free  valve  oixjrculiform,  slightly  convex,  sometimes  right 
and  sometimes  left;  hinge  thick,  bearing  an  anterior  groove,  an  oblique,  arched  cardinal,  imd  an 
oblique,  straight  furrow;  fixetl  valve  more  convex  and  larger  than  the  other;  hinge  plate  thick,  with 
one  strong  anterior  cardinal  and  a  curved  iK)sterior  t(x»th;  border  of  the  valves  crenated. 

Cliania  macrophylla  (^nielin. 

Chaiwi  macrophifUu  (>melin,  Syst.  Nat.,  p. 33M,  1792;  Chemnitz, ('onch.  C4ib.,  vii,  p.  149,  pi.  Lil.  figs.  514, 515. 

Quebradillas,  Porto  Rico  ((imidlach). 

Cbama  sarda  Reeve. 
Chatndsarda  Reeve,  Coneh.  Icon.,  iv,  pi.  vii,  fig.  10, 1»-17. 

Shell  small,  somewhat  orbicular;  attache<l  valve  deeper  than  the  free  one,  irregular;  surface 
bearing  subconcentric  rows  of  wavy  scales,  white,  clouded  with  brown  and  white,  crimson  and  white, 
or  crimson,  the  upper  valve  often  having  curved  radiating  rays  of  red  on  a  white  ground;  ligament 
short,  curved;  left  valve  with  an  anterior  tooth,  behind  which  is  a  pit;  right  with  an  anterior  pit  and 
behind  it  a  tooth;  teeth  blmit  and  rounded;  Ijeak  cavity  of  the  lower  valve  deep,  that  of  the  upi)er 
valve  often  d(»ep;  must^le  scars  rather  long;  lx)rder  faintly  crenate. 

Length,  27;  height,  30;  diameter,  23  mm. 

San  Genmimo,  Mayaguez,  San  Juan,  Porto  Rico;  Vieijues;  mostly  young  and  worn  valves. 

This  species  is  much  smaller  than  (\  macrophylla^  and  may  generally  l)e  distinguished  by  its 
different  and  often  beautiful  color  patterns  and  the  crimson  and  white  staining  of  the  free  valve. 
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Subgenus  Echinochama  Fischer,  1887. 
Shell  nearly  regular  and  equivalve,  attached  when  young  by  the  right  valve;  lunule  large. 

Ohama  arcinella  Linnaeus. 
Chama  arcinelia  Linnseus,  Syst.  Nat.,  cd.  xir,  p.  1139, 1767;  Reeve,  Conch.  Icon.,  iv,  pi.  v,  flg.  26,  o,  6,1846. 

Shell  somewhat  quadrate,  inflated,  solid,  nearly  equivalve,  with  the  Ijeaks  curved  forward  over 
a  large,  wide  lunule;  ligament  partly  buried;  surface  covered  with  very  coarse  granulations  or  small 
pustules,  often  arranged  in  rows,  and  having  from  eight  to  twenty  curved,  radiating,  more  or  les^ 
spinose  ril)s;  left  valve  with  one  cur\'ed  cardinal,  in  front  of  which  is  a  wide  pit  with  small,  radial 
crenations  within  it;  right  valve  with  a  large,  sculptured  cardinal,  which  fits  into  the  pit  of  the  left  valve; 
anterior  muscle  scar  elongated;  posterior  scar  oval;  beak  cavities  deep  or  shallow;  border  of  the 
valves  crenate.     Color  white  without,  white  or  purple  within. 

Length  of  a  large  shell  without  the  spines,  43;  height,  40;  diameter,  30  mm.  Same  shell, 
measuring  over  all,  length,  53;  height,  55;  diameter,  40  mm. 

Mayaguez  Harlx)r,  Porto  Rico,  a  number  of  valves. 

The  shell  is  attached  when  young  by  the  right  valve  in  front  of  the  beak,  generally  to  a  piece  of 
shell  or  to  a  simcimen  of  its  own  species.  Usually  before  it  becomes  adult  it  is  detached,  but  still 
carries  the  scar  or  a  fragment  of  the  object  to  which  it  was  fasteneil.  Reeve  figures  a  cluster  of 
specimens  of  this  species  attached  to  each  other.  The  nepionic  shell  is  crimson  or  brown,  unattached, 
and  distinctly  carditoid. 

Family  VESICOMYACIDi€. 

OenuB  YESICOMTA  DaU,  1864. 

Shell  small,  smooth,  or  concentrically  striate;  hinge  like  that  of  Meiocardia^  but  without  lateral 
teeth;  epidermis  polisheil;  l)eaks  moderately  prominent;  lunule  circumscribe<l  by  a  groove. 

Mr.  Smith,  of  the  British  Museum,  has  removed  this  group  from  the  \dcinity  of  the  original 
Callocardia  which,  according  to  his  observations  and  those  of  Sowerby,  would  belong  to  Caryatid 
Roemer  and  l)e  placed  in  the  Veneridac.  As  the  gill  of  Vesicomya  is  remarkably  distinct  in  structure 
from  any  of  the  Veneridx  and  indicates  that  it  must  be  placed  in  a  distinct  family,  the  family  name  is 
here  modified  to  accord  with  the  present  arrangement,  having  previously  been  used  as  Oallocardndie, 

Vesicomya  piltila  Dall. 

DiplotloiUa  pUula  Dall,  Bull.  Muh.  Comp.  Zool.,  ix,  p.  186, 1881. 

CaUocardia  (  Vcsiamya)  pUula  Dall,  Blake  Report,  pt.  I,  p.  274,  pi.  viii,  flg.  18, 1886. 

A  few  broken,  worn  valves  of  this  8i)ecies  were  obtained  at  Mayaguez. 

Family  PLEUROPHORID.C. 
Oenni  COBALLIOPHAGA  BUinville,  1824. 
Shell  irregular,  oblong,  oval,  or  subcylindrical,  raye<i,  smooth  or  lamellar,  very  inequilateral, 
thin;  anterior  side  short;  posterior  end  inflated;  beaks  rather  prominent;  hinge  with  two  oblique 
cardinals  in  each  valve  and  one  posterior  lateral;  pallial  line  with  a  wide  but  shallow  sinus. 

Coralliophagra  coralliophagra  Gmehn. 

(7ia;«acara«M>|>/ta{/aGmelin,Sy8t.Nat.,p.3:?05,1792;  Chemnitz,  Ck)nch.  Cat.,  x,  p.  S.'iQ,  pi.  l^Afigs.  1673,  1674;  Blaiuville  Man., 
pi.  76,  fig.  3, 1825. 

A  fragment  of  a  bivalve,  consisting  of  the  l>eaks  and  a  small  part  of  the  valves,  which  may  be 
tliis  species,  was  obtained  at  Puerto  Real,  Porto  Rico.  It  is  common  in  coral  throughout  the  West 
Indies. 

Family  CRASSATELLITID.€. 

Genni  CBA8SATELLITE8  Kriiger,  1823. 
Shell  e<iuivalve,  solid,  subtriangular,  with  a  distinct  lunule;   resilium  in  an  internal  groove; 
liuige  usually  with  three  cardinals  in  the  right  valve  and  two  in  the  left;  adductor  muscle  scars  deep 
and  rounded.     It  is  CrassateUa  of  authors,  but  not  of  Lamarck,  1799. 

Subgenus  Crassinella  Ouppy,  1874. 
Shells  small,  compresse<l,  subtriangular,  with  two  cardinals  in  each  valve,  the  posterior  one  often 
obsolete. 
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Crassatellites  gruculelupensis  d'Orbigny. 
OroMcdeUa  gfiodelnpeiixin  il'OrblKny,  Moll.  C?ubana,  ii,  p.  289, pi.  xxvii,  Ars.  24-26, 1845. 

Shell  small,  somewhat  inequilateral,  irregularly  triangular,  rather  solid,  compressed,  with  sharp, 
high  beaks,  which  are  curved  slightly  ba(!kward  over  a  long  escutcheon;  lunule  long  and  shallow; 
surface  with  a  few  concentric,  raised  laminje,  left  valve  with  two  c^nlinals  and  a  i)osterior  lateral  with 
a  deep  groove  al)ove  it;  right  valve  with  two  cardinals  and  a  long  anterior  lateral  with  a  deep  groove 
above  it.     Color  whitish  or  brown,  sometimes  variegated. 

Length,  4;  height,  3;  diameter,  1.5  mm. 

Mayaguez,  Porto  Rico,  four  worn  valves. 

The  ix>sterior  dorsal  side  is  longer  than  the  anterior  dorsal  side,  and  its  outline  is  incurvwl. 
There  are  eight  or  ten  concentric  lamella?  on  adult  shells. 

Crassatellites  nuLrtinicensis  d'Orbigny. 
CrasmteUa  martinicemis  d'Orbigny,  Moll.  Cubana,  n,  p.  288,  pi.  xxvn,  Akm.  21-23, 1845. 

Shell  very  small,  with  high  sharp  beaks,  the  anterior  and  posterior  slopes  straight  from  the  Ijeaks, 
the  two  standing  at. a  right  angle  with  each  other,  compressed,  the  basal  line  from  the  lower  end  of 
the  anterior  and  posterior  slopes  well  rounded;  surface  with  eight  to  ten  raiseil,  sharp,  concentric 
lamellie,  sometimes  ornamented  with  a  few  feeble  brown  rays;  hinge  much  as  in  C.  guadelupenms. 
('olor  generally  whitish. 

Length,  2.25;  height,  2;  diameter,  1  mm. 

Mayaguez,  a  number  of  valves. 

In  C  ffuadel.upeims  the  outline  of  the  anterior  dorsal  truncation  is  a  little  convex  and  that  of  the 
}K>sterior  dorsal  truncation  is  concave.  In  V.  martin Icerisis  both  outlines  are  straight,  and  the  shell  is 
more  nearly  etjuilateral. 

Order  ANOMALODESMACEA. 

Superfamily  POKOMYACEA. 

Family  CUSPIDARIID^. 
Oenui  CrrSPIDABIA  Kardo,  1840. 

Shell  small,  corbuliform,  rostrate,  smooth  or  sculptured,  the  radial  scrul])ture,  if-any,  predominant. 
Gills  obsolete,  and  their  remnants  seated  on  a  muscular  septum  Ijetween  the  perivisceral  and  anal 
chambers. 

Subgenus  Cuspidaria  s.  s. 
Shell  smooth. 

CuBpidaria  obesa  Lov^n. 

A'eara  obem  Lov^n,  Ind.  Moll.  Scaiid.,  p.  48, 1846;  G.  O.  Sarn,  Moll.  Reg.  Arct.  Norveg.,  p.  86,  pi.  6,  fig.  4  Or-c. 

Mayaguez  Harl)or,  Porto  Rico,  at  station  6062,  in  30  fathoms,  sand;  also  at  Barbados,  100  fathoms, 
and  at  many  localities  in  the  North  Atlantic  and  arctic  seas,  commonly  in  deep  water.  The  presence 
of  this  shell  and  a  number  of  others  in  comparatively  shallow  water  of  high  temperature  (75.8°  F.)  is 
one  of  the  surprises  afforded  by  this  collection. 

Subgenus  Cardiomya  A.  Adams. 

Shell  with  radial  sculpture. 

Cuspidaria  perrostrata  Dall. 

Cuspidaria  perrostrata  Dall,  Blake  Report,  Biv.,  p.  296,  pi.  u,  flgs.  3a,  36, 1881. 

Mayaguez  Harbor,  Porto  Rico,  in  30  fathoms,  at  station  6062. 

CuBpidaria  costellata  Deshayes.  > 

CorbuUi  costellata  Deshayes,  Explor.  Sci.  Mor6e,  G6ol.,  p.  86,  pi.  vn,  figs.  1-3, 1837. 
UphciM  aiteniata  d'Orbigny,  Moll.  Cubana,  n,  p.  286,  pi.  xxvn,  flgs.  17-20, 1845. 

With  the  last;  also  northward  to  North  Carolina,  in  the  Mediterranean,  etc, 

F.  C.  B.  1900—32 
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Cuspidaria  ornatissima  d'Orbigny. 

Sphena  omatissima  d'Orbigny,  Moll.  Cubans,  li.  p.  286,  pi.  x  x vii,  flgs.  lS-16, 1M5. 
Nexra  costata  Bush,  Trans.  Conn.  Acad.,  Vl,  pt.  ii,  p.  472,  pi.  xlv,  fig.  21, 1886. 

Mayaguez  Harbor,  Porto  Rico,  at  ntation  6062,  in  30  fathoms;  also  at  St.  Thomas,  Guadeloupe, 
Martinique,  and  Cuba  (d'Orbigny),  and  northward  to  (^ape  Hatteras,  North  Carolina. 

Family  VERTICORDIIDiC. 

OenuB  YEBTICOBDIA  Wood,  1844. 
Subgenus  TRiciONUUNA  d'Orbigny,  1845. 

Shell  compressed  laterally,  small,  very  pearly,  suborbicular,  with  a  few  very  strong  arcuate  radial 
ribs,  granular  surface,  and  deep  lunule;  ossiculum  long  and  narrow. 

Verticordia  omata  d'Orbigny. 

TfigonuliHa  ortiata  d'Orbigny,  Moll.  Cubana,  ii,  p.  292,  pi.  xxvii,  figs.  90-33, 1846. 
Verticordia  c^lata  Verrill,  Trans.  Conn.  Acad.,  v,  p.n66,  1884;  w,  pl.xxx,  figH.9.  9a. 

Mayaguez  Harl)or,  Porto  Rico,  at  station  6062,  in  30  fathoms,  sand ;  also  at  Barbados,  Cuba,  Flori<ia, 
and  north  to  Marthas  Vineyartl,  Masssachusetts,  and  in  Japan,  California,  and  the  Mediterranean. 

Superfamily  ANATINAOEA. 

Family  LYONSIID^. 

OennB  LY0N8IA  Turton,  1822. 

Shell  thin,  j)early,  longer  than  high,  inequivalve,  ine<iuilateral,  truncate  behind;  hinge  edentulous, 
with  the  ligament  in  a  sulcus,  and  a  large  lithodesma;  [>alUal  sinus  obscure,  angular. 

Sul)geniis  Entodksma  Philippi,  1845. 

Shell  with  a  stnnig  i>erit>stracum,  gaping  l)ehind,  the  anterior  end  short,  the  surface  without 
notable  ratlial  si'ulpture. 

Seotion  EKTODEBMA  i.  i. 

Shell  large,  coarse,  oi>aque,  irregular,  nestling,  subquadrate,  with  a  x'ery  large  lithodesma.     Type, 

K  chUense  Philippi. 

SMtion  FHILIPPniA  Ball.  1901. 

Shell  small,  thin,  polished,  very  inequilateral,  anterior  end  attenuated,  very  short;  gaping  l)elow, 
compressed  behind,  commensal  with  sponges  or  compound  ascidians.     Type,  L.  beana  d'Orbigny. 

This  is  a  small  but  peculiar  group  which  often  shows  color  painting,  which  the  other  sections  of 
Lyotma  do  not.  L.  picta  Gray,  L,  diaphana  Carpenter,  and  L.  inflcUa  Conrad  are  also  probably 
referable  U)  it. 

Ijyonsia  beana  d'Orbigny. 

/,y(m«a6cana  d'Orbigny,  Moll.  Cubana,  ii,  p.  225,  pi.  xxv,  flg».  26-28,  1845. 

Vieques;  also  Cuba  and  other  islands  of  the  West  Indies,  and  north  to  North  Carolina. 

It  is  prol)able  that  d'Orbigny  intended  to  name  this  species  after  M.  Beau,  who  collected  it,  but 
the  name  is  spelled  in  hie  text  as  above  and  also  on  the  legend  to  his  plate. 
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SYSTEMATIC  CATALOGUE  OF  THE  MOLLUSKS  OF  PORTO  RICO. 


Subkingdom    MOLLUSCA. 


Glass  CEPHALOPODA. 

Order  Dibranchiata. 

Suborder  Octopoda. 

Family  OcroPODiDiE. 

Genus  Octopus  Lamarck. 

Octfppiis  avuTteanun  d'Orbign3\ 
Octiipus  granulatws  Lamarck. 
Ortojyiis  tehuelchus  d'Orbigny. 
Octopiis  Uihercidatrtfi  Blainville?. 

Suborder  Sepiophora. 

Family  Loliginid^. 

Genus  Loligo  Lamarck. 

Lolujo  gahi  d'Orbigny. 

Family  Spirulidjc. 

Genus  Spirula  Lamarck. 

Sjnrul^i  aiuftrallf<  Lamarck. 

Glass  GASTEOPODA. 

Subclass  Anisopleura. 

(EUTHYNEURA.) 

Order  Pteropoda. 

Suborder  Tiiecosomata. 

Family  Cavoliniid^. 

Genus  Cleodora  Peron  &  Lesueur. 

Subgenus  Creseis  Kang. 

Creaeis  mibula  Quoy  &  Gaimard. 

Genus  Styliola  (Lesueur)  Gray. 

StyUola  aeicidu  Rang. 

Genus  Cuvierina  Boas. 

Ouvierhia  columnella  Rang. 

Genus  Cavolina  Abildgaard. 

Cdvolvna  trispinma  Lesueur. 
Cavolina  longirostris  Lesueur. 
Cavolina  undnata  Rang. 
Cavolina  infleoca  Lesueur. 
Camolina  gwbosa  Rang. 


Order  Opisthohranchiata. 

Suborder  Tectibranchiata. 

(Ceph  alaspi  de  a  . ) 

Family  Act^onid^k. 

Genus  Acrr^ox  Montfoit. 

Actm/n  punctostrlatm  C.  B.  Adams. 

Family  RiNoicuuDiE. 

Genus  RiNGicuLA  Deshayes. 

Rin<j!euht  setnv<t7*!aUt  d'Orbigny. 

Family  Tornatinidjk. 

Genus  Tornatina  A.  Adams. 

Ton^atina  hulhtta  Kiener. 
Tornatina  candei  d'Orbigny. 

Genus  VoLVULA  A.  Adams. 

Volrula  oxytata  Bush. 
Volvnla  acuta  d'Orbigny. 

Genus  Retusa  Brown. 

Retxisa  civlata  Bush. 

Family  Bullida:. 

Genus  Bulla  Linnanis. 

Bulla  atnygdala  Dillwyn. 

Family  AKERATiOiE. 

Genus  Haminea  Leach, 

llaiiiin^sa  elegam^  Gray. 
Haminea  tnixicinea  Conrad. 

Family  Hydatinii>^. 

Genus  Hydatina  Schumacher. 

Ilydatina  physic  Linnwus. 

Genus  Micromelo  Pilsbry. 

Microrndo  undata  Bruguiere. 

Family  Scaphandrid^. 

Genus  Atys  Montfort. 

Subgenus  Atys  s.  s, 

Atys  gulldinn  Sowerb3\ 
Atys  sandersoni  Dall, 
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SyHtemutw  cataUxpui  of  the  molhunkH  of  P(rrto  Rico — Continued. 

(Anaspidea.) 
Family  APLYHiiDiE. 


Subfamily  Ai*ly8inj<:. 
Genus  Tethys  Linnanis. 

Tethys  protea  Rang. 

Ti'thyn  cerinna  Dall  8c  Simp.son. 

Tethyn  pai^ula  (Guilding)  M5rch. 

Subfamily  DoLABRiFERiNJi. 

Genus  Dolabrifera  Gray. 

Dohxhnfcra  amifera  Kang. 
D(fl(if}rffera  smoerhyi  Guilding. 

Genus  NoTARCHUs  Cuvier. 

Xofarchu-H  pli'l!  Rang. 

(NOTASPIDEA.) 
Family  PLEUROBRANCHIDiE. 

(remis  Pleurobranohus  Cuvier. 
1*U  Hrol>ranchim  lacteim  Dall  <fe  Simpson. 

Order  Nudibranchiata. 
Family  Doridid^e  Cryitobranohiat^e. 

Genus  Geitodorih  Bergh. 
(relUHh^'lH  ttiolli)Hi  Bergh. 

Order  Pulmonata. 

Suborder  Basommatophora. 

Superfamily  Akteophila. 

Family  Auriculid^:. 

Genus  Melampus  Montfort. 

Subgenus  Melampus  s.  s. 

MeJampuii  cof^eim  Linn  sens. 
Melcunp  WW  fiamiM  (Gmel  in  ^ )  Bi tm  ey . 

Genus  Tralia  Gray. 

Subgenus  Tralia  s.  s. 

Tralki  piLHtlla  Gmelin. 

Genus  Pedipes  Scopoli. 

Pallpeii  nilralnli^  Miihlfeld. 

(xenus  Blauneria  Shuttleworth. 

JUauncria  ht^tevoclita  Montagu. 


Superfamily  Limnophila. 

Family  Limn^idj*:. 

Subfamily  Limnaiinjc. 

Genus  Limnj^a  Lamarck. 

Lbiitimv  ctJjensh  Pfeiffer. 

Subfamily  Planorbin^e. 
Genus  Planorbis  Geoff roy. 

IHanorViH  gimdaloupeii^is  Sowerby. 
Man/rrhls  hun  id^is  Pfeiffer. 
PliinorhtH  riisei  Dunker. 
Pl^inorhk  refvlg€i}8  Dunker. 
Hunorhiii  haldeiiiani  C.  B.  Adams. 
Phinorhis  schrammi  Crosse. 
Planorhk  lucidus  Pfeiffer. 
JHuwrrhia  imwnahiamts  C.  B.  Adams. 
Planorhk  circumlinsatiis  Shuttleworth. 

Genus  Planorbula  Haldeman. 
Plumprhulii  aZbicatw  Pfeiffer. 
Family  Ancylid^. 
Genus  Ancylus  Geoff  roy. 

Aftryl^^  ith.Hcarm  Haldeman. 
Ancybtfi  heaiU  Bourguignat. 

Family  Physid^. 
Genus  Aplexa  Fleming 
AplejMt  Howtrhyaiui  d'Orbigny. 

Suborder  Stylommatophora. 
Superfamily  Ditremata. 

(  V  ASOPULMON  ATa)  . 

Family  Onchidiid^. 
Genus  Onohidella  Gray. 

Onch  iddlit  forld^rui  Dall . 

Family  VERONiCELLiDiE. 

Genus  Veronicella  Blainville. 

VcTanlcella  occldentalU  Guilding. 

(Orthurethra.  ) 

Family  Pupid^:. 

Genus  BiFiDARiA  Sterki. 

Bifidiirta  pellucida  Pfeiffer. 
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Genus  Pupoides  Pfeiifer. 

Pujtoifl^'ii  margmatun  Say. 

Genus  Vkrtioo  Mi'iller. 

Vertigo  hexodoii  C.  B.  Adams. 

(Heteruretiira.  ) 

Elasmognatha. 

Family  SucciNEiDiK. 

Genus  Succinea  Draparnaud. 

Succinea  liyalina  Shuttleworth. 
Succineft  njnyroximmiH  Shuttleworth. 
Sxiccinea  rhs^ei  Pfeitfer. 

(SiGMURETHRA.) 

Aulacopoda. 

Family  Zonitidje. 

Genus  ViTREA  Fitzinger. 

Vltrea  insecta  von  Martens. 
Vltrea  Jyryodes  Shuttleworth. 

Genus  Zonitoides  Lehniann. 

Zonifoidefi  rninvsndys  Binne3\ 

Genus  Guppya  MOrch. 

Guppya  gundlachi  Pfeiffer. 

(Agnathomorpha.  ) 

Family  Glandinid^.. 

Genus  Glandina  Schumacher. 

Ghindina  pon^tm^icethn^  Pfeiffer. 
Glandina  tereh'wfor7nit9  Shuttleworth. 
Ghwdina  sideuhsa  Shuttleworth. 
Gl/ntdina  inU^iTupta  Shuttleworth. 
Glandina  glalrrarfeiScv, 

Family  Circinariid^.. 

Genus  Circinaria  Beck. 

Cireinariu  concolm*  Ferussac. 

(HOLOPODA.) 

.    Family  Stenogyridj?.. 

Genus  Leptinaria  Beck. 

Leptiitaria  antillai'um  Shuttleworth. 
Leptinaria  stylodim  Shuttleworth. 
Leptinaria  opalescens  Shuttleworth. 

Genus  Stenogyra  Shuttleworth. 

Stenogyra  terehxx^ter  Lamarck. 
Stenogyra  s^mftiana  Pfeiffer. 


Genus  Opeas  A I  hers. 

Opeas  smhula  Pfeiffer. 

Opean  micnm  d'Orbignj^. 

Opean  inargaritaetm  Shuttleworth. 

(Jpeaa  alaha^strimis  Shuttleworth. 

OpeaJi  gmnpharimn  Shuttleworth. 

Opea^  gimaaUii  Miller. 

Genus  SuBULiNA  Beck. 
Suhulina  ocUma  Bruguiere. 
Std)idfna  acieularis  Shuttleworth. 

Genus  Spiraxis  C.  B.  Adams. 

S^phaxu<  2>alndinoid4i<  d'Orbigny. 

Genus  PsEUDOBALEA  Shuttleworth. 

pHeud(il}ah'a  d^nnhiicenmi<  Pfeiffei*. 

Family  Clausiliid^.. 

Genus  Clausilia  Draparnaud. 

ClauHilia  hi  canal  imhita  Ferussac. 

Family  Uroc^oitid^:. 

Genus  Pineria  Poey. 

Pioirrnf  mequenmn  Pfeiffei*. 

Genus  Cerion  Bolten. 

Subgenus  Stropiiiops  Dall. 

Cerion  o'assUah^e  Sowerby. 

Cerion  Htrixitellum  (Ferussac)  Gu^rin. 

C(^*^ion  niieroHUxina  Pfeiffer. 

Genus  MACROCEiiAMUs  (yuilding. 
Macroceram^is  tnio'odon  Pfeiffer. 
Manr}eera7miH  shutthirorthi  von  Martens. 
Macroceram  n^  johan  n  in  Pf ei  ffe r . 

Genus  Brack ypodella  Beck. 
Brachypodella  pallida  G  u  i  1  d  i  ng. 
Brachyiyoddla  po7'tm'!cei}HiH  Pf e  i  ffe  r. 
Brachypodella  riiftei  Pfeiffer. 

Family  Bulimulid^. 

Subfamily  AMPHiBULiMiNiE. 

Genus  Simpulopsis  J^ck. 

Subgenus  Platysuccinea  Ancey. 

Simpulopsis  portoHcensin  Shuttleworth. 

Sirnpnlopnis  psidh'  von  Martens. 

Genus  Gjeotis  Shuttleworth. 
Gceotis  nigrolineata  Shutth* worth. 
Gveotls  flavolineata  Shuttleworth. 
Giwtis  nialleata  Pilsbry. 
GceotU  alhopunctulata  Shuttleworth. 
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Subfamily  Bulimulinje. 

Genus  Bulimulus  Leach. 

Subgenus  Bulimulus  s.  .^. 

Bulimulus  exilis  Gmelin. 
Bulimulus  exilis  var.  eyrie^ii  Drouet. 
Bulimulus  dia])ha7i'us  f  feiffer. 

Genus  Drym^us  Alb<n-s. 

Subgenus  Drym^us  s.  h. 

Dryinwus  hjalmarsfmi  Pfeiffer. 
DrywcBus  liliacexm  F^russac. 
Ih^ymwus  ehmgatu^  Bolten. 

Family  HELiciOiE. 

Subfamily  Saodinj?. 

Genus  Thysanophora  Strebel  &  Pfeffer. 

Tliysaihophora  dioscoricola  C.  B.  Adams. 
Thy saiwpJwra play ioptycJia  Shuttlewoilh. 
ThysanopJiora  Jcrugiana  von  Martens. 
Thysanophora  vortex  Pfeiffer. 
ThysaiHphora  suhaquila  Shuttleworth. 
Tltysamphora  euclasta  Shuttleworth. 
Thysanophora  musicoln  Shuttleworth. 
Thysanophora  portoricensis  Pfeiffer. 
Thysanophmni  velutina  Lamarik. 
Thysanophora  arecibensis  Pfeiffer. 

Subfamily  Helicinj5. 

Genus  Cepolis  Montfort. 

Cepolis  denniatina  Shuttleworth. 
Cejwiis  squamosa  F^russac. 
Cepolis  riisei  Pfeiffer. 
Cepolis  diaphima  Lamarok. 

Subfamily  Camjsninj?. 

Genus  Pleurodonte  F.  de  Waldheim. 

Subgenus  Pi.Kurodonte  s.  s. 

I%eurod(mte  carocolla  Linnaeus. 
Pleurodonte  hornii  Pfeiffer. 

Subgenus  Polydontes  Montfort. 

IH^irodAynte  angulata  F^russac. 
Pleurodonte  obtiterata  F^russac. 
Pleurodonte  luquillennis  Shuttleworth. 
Pleurodonte  lima  Ferussac. 
Pleurodmite  caMi^ensls  Pfeiffer. 
Pleurodonte  incerta  Ferussac. 


Superorder  Streptoneura. 

Order  Ctenobranchiata. 

Suborder  Orthodonta. 

Superfamily  Toxoglossa. 

Family  Terebridje. 

Genus  Terebra  Bruguiere. 

Terebra  cinerea  Born. 

Terebra  hantata  Gmelin. 

Terebra  protexta  Conrad. 

Terebra  juanica  Dall  &  Simpson. 

TiTehra  namuJa  Dall. 

Terehra  limatula  var.  acrior  Dall. 

j  Family  Conid^. 

I  Genus  CoNUS  Linnaeus. 

Conus  delesserti  Recluz. 
(hnus  ayassisiiDiiW. 
(  \m  us  pygm  wus  Reeve. 
Conus  verrxicosftis  Hwass. 
;  dm  us  vius  Hwass. 
Cfmux  nebulffsus  Solander. 
Conujs  testudinarius  Hwass. 

Familv  PLEUROxoMiOiE. 

Genus  Pleurotoma  Lamarck. 

Subgenas  Pleurotoma  s.  s, 

PleuroUrma  albida  Perry. 

Subgenus  Ancistrosyrinx  Dall. 

l^eurotoma  radiata  Dall. 

Genus  Drillia  (irray. 

Drillia  ostrearum  Stearns. 

Drillia  alhieoma  Dall. 

Drillia  eucosmia  Dall,  var.  canna  Dall. 

Drillia  nigresceni<  Gray. 

Drillia?  OA^tinocyela  Dall  &  Simpson. 

Ih'illia  gundlaohi  Dall  &  Simpson. 

Drillia  poneiana  Dall  &  Simpson.* 

Drillia  mehmesiana  Dall  &  Simpson. 

Drillia  interphura  Dall  &  Simpson. 

Drillia  aJhinodata  Reeve. 

Drillia  alhocincta  C.  B.  Adams. 

Drillia  solida  C.  B.  Adams. 

Drillia  thea  Dall. 

Drillia  cepynotu  Dall. 

Drillia  lissoti'opis  Dall. 
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Genus  Borsonia  Bellardi. 

Subgenus  Cordieria  Rouault. 

Bornrm  ia  roiutvlti  Dall. 

Genus  Mangilia  (Ijeach)  Risso. 

Subgenus  Cythara  Schumacher. 

Mangilia  asarca  Dall  &  Simpson. 
Mangilia  balteata  Reeve. 
Mangilia  densestriata  C.  B.  Adams. 
Mangilia  psila  Bush. 
Mangilia  oiconica  C.  B.  Adams. 

Subgenus  Daphnella  Hinds. 

Mangilia  m^yrra  Dall. 
Mangilia  elata  Dall. 

Subgenus  Glyphostoma  Gabb. 

Mangilia  agimdHlana  Dall  &  Simpson. 

Subgenus  Mangilia  s.  s. 

Mangilia  htctuosa  d'Orbigny. 
Mangilia  quadrata  Reeve. 
Mangilia  tavalleana  d'Orbigny. 
Mangilia  rubella  Kurtz  &  Stlmpson?. 
Mangilia  mdanitica  Dall. 
Mangilia  trilineata  C.  B.  Adams. 

Famil}"  CANCELLARIIOiE. 

Genus  Cancelu^ria  Lamarck. 

Subgenus  Cancellaria  s.  s. 

Cancellarta  retiexd<tta  Linnaeus. 

Subgenus  Trigonostoma  Blainville. 

Cancellaria  aga^fdzii  Dall. 

Superfamily  Rachiolossa. 

Family  Olivid^.. 

Genus  Oliva  Bruguiere. 

fOliva  litterata  Lamarck. 

Oliva  reticularis^  Lamarck. 

Oli/va  caribwensi^  Dall  &  Simpson. 

G^nus  Olivella  Swainson. 

Olivellujasmdea  Gmelin. 
Olit^elJa  estner  Duclos. 
OliveUa  mutica  Say. 
Oli/oeUa  rotunda  Dall. 
OliveUa  oryza  Lamarck. 
OliveUa  mvea  Gmelin. 
OliveUa  verreaxcxi  Duclos. 


Family  Marginellidje. 

Genus  Marginella  Lamarck. 

Marginella  cmicvna  Menke. 
Marginella  Kematita  Kiener. 
Marginella  striata  Sowerby. 
Marginella  eva^d/ae  Dall  &  Simpson. 
Marginella  tortioula  Dall. 
Marginella  avena  Valenciennes. 
Margindlii  albolineata  d'Orbigny. 
Ma/rginella  lactea  Kiener. 
Margindla  fusca  Sowerby. 
Margin  ellu  svbt/riplicata  a'Orbigny. 
Marginella  palliaa  Donovan. 

Subgenus  Persicula  Schumacher. 

Marginsll^  catenata  Montagu. 
Margi^iella  catenata  yBX.jnUcJierriina  Gas- 

koin. 
Margindl^x  interruptelvneata  Muhlfeld. 

Subgenus  Volutella  Swainson. 

Marginalia  owliforrnis  d'Orbigny. 

Family  Volutidje. 

Genus  Voluta  (Linnaeus)  Lamarck. 

Valuta  mufdca  Linnaeus. 

Family  Turbinellid^. 

Genus  Turbinella  Lamarck. 

Subgenus  Vasum  Link. 

Turbinella  muricata  Born. 

Family  Mitrid^e. 

Genus  Mitra  Lamarck. 

Mitra  barhadensis  Gmelin. 

Mitra  nodulosa  Gmelin. 

Mitra  Jiardeyi  var.  gemraata  Sowerbv. 

Mitra  straminea  A.  Adams. 

Mitra  microzonias  Lamarck. 

Genus  Mitromorpha  A.  Adams. 
Mitromorpha  bipUcata  Dall. 

Family  FASCioiARiiDiE. 
Genus  Fasciolaria  Lamarck. 

Fasciolaina  giaa/ntea  Kiener. 
FoHciolaria  tulipa  Linnaeus. 

Genus  Latirus  Montfort. 
Subgenus  Leuoozonia  Gmy. 
LatiTnm  cingvliferus  Lamarck. 
Latirus  ocellatus  Gmelin, 
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I  Genus  Pybene  Bolten. 

!  l\rei\e  (rimUita  Lamarck. 

Family  Muricid^. 


Subgenus  Latirus  s.  s. 

LatlruH  hreincaudatuH  Reeve. 
Ldtmia  infundihulum  Gmelin. 

Family  Bucxjinid^. 

Genus  Pisania  Bivona. 

PimuHi  pxmo  Linnaeus. 

Genus  Tritonidea  Swainson. 

Trltoiiiiha  tincta  Conrad. 
Tiitmiidea  tincta  var.  hevhiudenj<iti  Dal  I. 
Tritonidea  aurltvla  Link. 
Tntonidea  orhignyi  Payraudeau. 

Genus  Nassarina  Dal  I. 
Nassarina  glypta  Bush. 
NasHarhia  metah^unnea  Dall  &  Simpson. 

Genus  Phos  Montfort. 
Plvofi  candei  d'Orbigny. 
Phos  parvus  C.  B.  Adams. 
Phos  oxyglyptm  Dall  &  Simpson. 

Genas  Strongylocera  Morch. 
Strongylocera  unieincta  ^y. 

Genus  Engina  Gray. 
Engina  turbinella  Kiener. 

Family  Nassid^.. 
Genus  Nassa  Lamarck. 

Nassa  mhex  Say. 

Nmsa  amVigua  Montagu. 

Nama  hotessieri  d'Orbigny. 

Family  CoLUMBELLiDiE. 

Genus  Columbella  Lamarck. 

Subgenus  Columbella  s.  s. 

Colurnhella    mercatoria  (Linnteus)   Lam. 

Subgenus  Anachis  H.  &  A.  Adams. 
Colurnhella  pulchell a  Kiener. 
Colurnhella  iontha  Kavenel. 
Colmnhella  catenata  Sowerby. 
Colurnhella  ohe^a  C.  B.  Adams. 
Colurnhella  caUlglypta  Dall  &  Simpson. 

Subgenus  Astyris  H.  &  A.  Adams. 
Colurnhella  d/udosiana  d'Orbigny. 
Colurnhella  perpicta  Dall  &  Simpson. 

Genus  Nitidella  Swainson. 
Nitidella  nitidula  Linnaeus. 
Nitidella  Iwvigata  Linnseus. 
Nitidella  crihrai^  Lamarck. 


Subfamily  MuricinjE. 

Genus  MuREX  Linnaeus. 

Subgenus  Murex  s.  s. 

Murex  messorius  Sowerby. 
Murex  antillaru7n  Hinds. 

Subgenus  Chicoreus  Montfort. 

?  Murex  rufm  Lamarck. 
Murex  hrevifrons  Lamarck. 

Subgenus  Phyllonotus  Swainson. 

Mun^x  pomum  Gmelin. 
Murex  microyneris  Dall. 

Subgenus  Favartia  Jousseaume. 

Murex  cellulosus  Conrad. 
Murex  interinediuM  C.  B,  Adams. 

Genus  Muricidea  (Swainson)  MOrch. 

Subgenus  Muricidea  s.  s. 

Muricidea  Iwxagona  Lamarck. 

Subgenus  Pseudoneptunea  Kobelt 

Muricidea  multaiigula  Pbilippi. 

Genus  Aspella  Morcb. 

Aspella  scal4xroidii<  Blainville. 

Subfamily  Purpurin^.. 

Genus  Purpura  Bruguiere. 

Purpura  patvla  Linnaeus. 
Putpuralwimastoma  var.  undatahaxn. 
Pmpura  Iwemastoma  var.  floridana  Con- 
rad. 
Pirpura  trinitatensi^  Guppy. 
Purpura  deltoidea  Lamarck. 

Genus  SiSTRUM  Montfort. 

Sisti^un  nodulosum  C.  B.  Adams. 

Family  CoRALLioPHiLiDiE. 

Genus  Coralliophila  H.  &  A.  AdanLs. 

Coralliophilu  ahbi'evlata  Lamarck. 
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Superfamily  Streptodonta. 

Family  Scalid^. 

Genus  Scala  (Humphrey)  auctorum. 

Scala  angulata  Say. 
Seala  tuvrieida  Sowerby. 
Scala  unifoMciata  Sowerby. 
Scala  citlita  Dall  &  Simpson. 

Subgenus  Acrilla  Adams. 

Scala  retifeftm  Dall. 

Superfamily  Gymnoglossa. 

Family  Eulimid^e. 

Genus  Eulima  Risso. 

EuUrna  oleacea  Kurtz  &  Stimpson. 
Eulima  cmwidea  Kurtz  &  Stimpson. 

Subgenus  Leiostraca  H.  &  A.  Adams. 

Eulima  patula  Dall  &  Simpson. 
Eulima  acuta  Sowerby. 

Genus  Niso  Risso. 

Ni^so  prn'toricetwis  Dall  &  Simpson. 

Family  PYRAMIDELLIDiE. 

Genus  Pyramidella  Lamarck. 

Pyramidella  subdolahrata  MOrch. 

Genus  Turbonilla  Risso. 

Turl)onilkt  reticulata  C.  B.  Adams?. 
Tui^nilla  poi'toricana  Dall  &  Simpson. 
Turhonilla  insularis  Dall  &  Simpson. 

Superfamily  Nucleobranchiata. 
Family  AtlantiDuE. 
Genus  Atlanta  Lesueur. 
A tlan  ta  percm  ri  Lesueur. 

Superfamily  T^nioglossa. 
Family  SEPTiDiE. 
Genus  Distortrix  Link. 
Dhtortrix  reticulata  Link. 
Dii<t(yrtvix  reticulata  'var,  clathrata  Dall. 

Genus  GYmNEUM  Link. 
Gyrineum  cftnuntatuin  Reeve. 

Genus  Septa  Perry. 
Septa  trito7ii^  var.  nohiU^  Conrad. 

Genus  Colubrapt\  Schumacher. 
Colubraria  lavceolata  Menke. 


Genus  Ranularia  Schumacher 

Ranularia  tuherosa  Lamarck. 

Genus  Lampusia  Schumacher. 

LawpuHia  pUea/ris  Lamarck. 
Lampusia  chlorostoma  Lamarck. 
Lampxma  cynocephala  Lamarck. 

Genus  Lotorium  Montfort. 

LotAnmim  femorale  Linnaeus. 

Family  CASSiDiDiE. 

Genus  Cassis  Lamarck. 

Subgenus  Cassis  s.  s. 

Cassis  txtbii'osa  Linnaeus. 
Casxis  jlammea  Linnaeus. 

Subgenus  CypRuEOASSIS  Stutchbury. 

Casnis  testiculus  Linnaeus. 

Subgenus  Semicassis  MOrch. 

Cassis  mjlata  Shaw. 

Genus  Sconsia  Gray. 

Sconsia  stHata  Lamarck. 

Genus  Lambidium  Link. 

Lamhidium  otitscus  Linnaeus. 

Family  Doliid^. 

Genus  Dolium  Lamarck. 

Dolium  2>crdix  Linnaeus. 
Dolium  galea  Linnseus. 

Famil}'  AMPHiPERASiOiE. 

Genus  Ultimus  Montfoil. 

Ultimus  gibhosus  Linnjeus. 

Family  Cyprjeid^. 

Genus  Cypr^a  Linnaeus. 

CyjrrfBa  exanthema  Linmeus. 
Cyprmi  e?'?^^v«Gmelin. 
Cyprceu  spurca  Linnaeus. 

Family  Triviid^. 

Genus  Trivia  Gray 

Trivia  pedicidus  Linnaeus. 
Triina  qiutdripunctata  Gmy. 
Trivia     (puulri punctata     var.      rotunda 
Kiener. 

Genus  Erato  Risso. 
Erato  mau^ericB  Gray, 
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Family  Strombidje. 

Subfamily  Strombinje. 

Genus  Strgmbus  Linnaeus. 

StroTnbus  gigas  Linnaeus. 
Stromhus pugilis  Linnaeus. 
Stromhvs  costatns  Gnielin. 
Stromhus  hitvbefrculatus  Lamarck. 
Strwnhus  gallus  Linna3us. 

Family  TRiFORiDiE. 

Genus  Triforis  Deshayes. 

Subgenus  Triforis  s.  s. 

Triforis  turristJwmas  Dillwyn. 
T'nforis  melannra  C.  B.  Adams. 
Tnfans  inteinnedia  C.  B.  Adams. 
Tnfoi^  saviunw  Dall. 

Family  CERiTHiopsiDiK. 

Genus  Seila  A.  Adams. 

Seila  terebralis  C.  B.  Adams. 

Genus  Cerithiopsis  Forbes  &  Hanley. 

Cerithiopsis  crystallina  Dall. 
Cerithiopsis pulchella  Jeffreys. 
Cerithi<ypds  pupa  Dall  &  Simpson. 
Ceinthiopsis  sutulata  Montagu. 

Family  Cerithiid^. 

Genus  Cerithium  Bruguiere. 

Cerithium  algicol<i  C.  B.  Adams. 

Cerithium  uncinatum  Gmelin. 

Ceiithiwn  atratuin  Born. 

Cerithium  litteratuvt  Born. 

Centhium    litteratutn    var.    semiferrugi- 

neum,  Lamarck. 
Cei^ithium  variahile  C.  B.  Adams. 
Cerithiiim  m.ini<mum  Gmelin. 

Genus  Pyrazus  Montfort, 

I\/razus  d^generatus  Dall. 

Genus  BrmuM  (Leach)  Gray. 

Subgenus  Diastema  Deshayes. 

Bittium  varium  Pfeiffer. 
Bittium  cerithidioide  Dall. 

Family  Modulid^e. 

Genus  Modulus  Gray. 

Modulus  modulus  Linnteus. 
Modulus  cateivulatus  Philippi, 


Family  Planaxid^s. 
Genus  Planaxis  Lamarck. 

Flanaods  mideus  Wood. 
Planaxis  lineatus  Da  Costa. 

Family  Vebbietid2B. 

Genus  Vermiculaioa  Lamarck. 

Verrnicularia  spirata  Philippi. 

Genus  Petaloconchus  Lea. 

Petal^idmchus  erectus  Dall. 

Genus  BivoNiA  Gniy. 

Biixmia  decussata^  Lamarck. 

Family  Turritellid^. 

Genus  Turritella  Lamarck. 

Turritell<i  variegata  Linnaeus. 
Turritella  exolela  Linnaeus. 

Family  Litobinid^. 

Genus  Litorina  F^russac. 

Litorina  ziczac  Gmelin. 
LiUrriim  ziczac  var.  lineata  I^amarck. 
Litorina  tessellata  Philippi. 
Litorina  aiigulifera  Lamarck. 
Litoiina  coiumeUaris  d'Orbigny. 
Litmdna  guttata  Philippi. 
Litf/riiia  mespilum  Muhlfeld. 

Genus  Tectarius  Valenciennes. 

Tectarius  muricatus  Linnaeus. 
Tectarius  trochiformis  Dillw3'n. 

Family  Litiopidj?. 

Genus  Alaba  A.  Adams. 

Aloha  tervaricosa  C.  B.  Adams. 

Family  Solarhd^. 

Genus  Solarium  Lamarck. 

Solarium  nobile  Hanley. 
Solainiim  bisulcatum  d'Orbigny. 
Solai'ium  hrehsii  MOrch. 

Genus  ToRijaA  Gmy. 

Torinia  cyliiidrica  Gmelin. 
Torinia  cethiops  Menke. 

Genus  Omalaxis  Deshayes. 
Omalaxis  exquisita  Dall  &  Simpson. 
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Family  RissoiDiE. 

Genus  Rissoa  Fr^minville. 

Rimoii  ejrima  Dall  &  Simpson. 
JiisHoa portoricana  Dall  &  Simpson. 

Genus  RissoENA  d'Orbigny. 

Rissoi/na  decussata  Montagu. 
Rissoina  hrowiiiana  d'Orbigny. 
Riiisoina  chmnelii  Michaud. 
RiMHoiim  cancdlata  Philippi. 

Subfamil}^  Hydrobiin^. 

Genus  Potamopyrous  Stimpson. 

Potamopyrgus  coronatus  Pfeiflfer. 
Potamopyrgus  coronatus  var.  cin/Htall'muH 
Shuttleworth. 

Family  Cyclophorid^. 

Genus  Megalomastoma  Guilding. 

MegaloindHUyina  ei^oceuin  Gmelin. 
MegaUnridstoina  croeeuiii  var.  curium  Dall 

&  Simpson. 
MegalinnaMmna  hjalmarHmii  Pfeiffer. 
Megalomastmna  vemwuloHum  Shuttlew. 

Family  Cyclostomatidj!:. 

Genus  Choanopoma  Pfeiffer. 

Chocmopoma  decussatum  Lamarck. 
Choanopoma  Hetiticosum  Shuttleworth. 
Clioanopoii\a  nul^ulosuvi  Pfeiffer. 

Genus  Cistula  Gray. 

(/istula  riisd  Pfeiffer. 
CiMida  dquadillenHk  Pfeiffer. 
Vistula  hiieolata  Lamarck. 

Genus  Chondropoma  Pfeiffer. 

ClumdropoTna  terehra  Pfeiffei*. 
(^hondropmna  hhuneri  Shuttleworth. 
Chtmdropoifia  meifti  Shuttleworth. 
Chondropomu  n^fiokmi  Shuttleworth. 

Family  Truncatellid^. 

Genus  Truncatella  Risso. 

Truncatella  carilxBeiisis  Sowerby. 
Truncatella  svbcylindnca  Linnteus. 
Truncatella  pidcliella  Pfeiffer. 
Truncatella  dathrwi  Lowe. 

Family  Calyptrsid^. 

Genus  Cheilea  Modeer. 

Cheilea  eque^tris  Linnseus. 


Genus  Calyptr^a  Lamarck. 

Calyptrcea  cmideana  d'Orbigny. 

Genus  Crepiduij^  Lamarck. 

Crepidvla  aculeata  Gmelin. 
Crepldula  riwei  Dunker. 
Crepldula protea  d'Orbigny. 

Family  AMALTHEiDiE. 

Genus  Amalthea  Schuma<^her. 

Amaltlvea  antiquata  Linnaeus. 
Atiudtliea  sidyrufa  Lamarck. 

Family  XENOPHORiDiE. 
Genus  Xenophora  Fischer  de  Waldheiin. 
Xenophara  carihcea  Petit. 

Family  Naticid^. 

Genus  Natica  Scopoli. 
Natica  canrena  (Linnaeus)  auctoi"um. 
Natica  sagraiana  d'Orbigny. 

Section  Stigmaulax  MOrch. 

Natica  s^vdcaia  Born. 

Genus  PoLiNiCES  Montfoit. 

Subgenus  Payraudeautia  Bucquoy, 
Dautzenberg  &  Dollfus. 

Polinices  nvbila  Dall. 

Subgenus  Mamilla  Schumacher. 

Polinices  uherina  d'Orbigny. 
Polinices  lactea  Guilding. 
PoliniceH  laaaiillarm  Lamarck. 

Genus  Sigaretus  Lamarck. 

Sigaretus  mai'tinianuH  Philippi. 

Superfamily  Docoglossa. 

Family  Acm^id^:. 

Genus  Acm^a  Eschscholtz. 

Acmcea  candeana  d'Orbigny. 
Acr/KPa  punctulata  Gmelin. 
Acnicea  punetvlata  vax ,  pxdcKcn^ima  Guil- 
ding. 
Acinmi  hucopleura  Gmelin. 

Superfamily  Rhipidoglossa. 

Family  Cocculinid^. 

Genus  Cocculina  Dall. 

Cocculina  porioricen»ui  Dall  &  Simpson. 
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Famil}'  Phasianellid^. 
Genus  Piiasianella  Lamarck. 

Phuslani/Ua  iimlyilicata  d'Orbignv. 
PJumlamUa  te.HHeUata  Potiez  &  Miehaud. 

Family  TuRBiNiDi*:. 

Genus  Turbo  Linnteus. 

Turho  ca^aneiui  Gmelin. 

Genus  A'stralium  Link. 

AMlra/iwn  ccelatum  Gmelin. 
AHtmllum  titbit'  Linnteus. 
Antral  mm  Umghninum  Lamarck. 
Astrallwn  arnericaniim  Gmelin. 

Family  Trochidjj:. 

Genus  Chlorostoma  Swainson. 

Subgenus  Omphalius  Philippi. 

C]d<nH)Htatna  ficalm^e  Anton. 
CJilrn'OHtonm  fasciatmn  Born. 
Chlorostoma  exeavatum  Lamarck. 
ChloroHtatrm  maeuloHtrlatum  C.  B.  Adams. 

Genus  Livona  Gray. 

Lii^ma  2>i<'(i  Linnaeus. 

Genus  Microgaza  Dall. 

MliTogaza  rotellu  Dall. 

Genus  SoLARiELLA  Searles  Wood. 

SftlarieUa  amuhilu  Jeffreys. 

Genus  Calliostoma  Swainson. 

CallioHtmna  jujubin  um  Gmelin. 
Calliostoma  j a jnhhtum  var,  rawsoiti  Dall. 

Family  LioniDJ5. 

Genus  Liotia  Gray. 

IJothi  gctuma  Tuomey  &  Holmes. 

Family  Vitrinellidjc. 

Genus  Leptgoyra  Bush. 

Lept(Kjyra  inconspicxm  Bush. 

Family  Neritid^:. 

(Jenus  Nerita  (Linna?us)  Lamarck. 

Nerita pelormita  Linnaeus. 

Xc^nta  tessellata  Gmelin. 

Nerita  tesHilhita  var.  pnpcogitita   C.    B. 

Adams. 
Nerita  versicolar  Lamarck. 


Genus  Nerttina  Lamarck. 
AWitina  reHivata  Say. 
AWitifia  virginea  Linnaeus. 
Neritimi  viridi^  Linnaeus. 

Family  HELic^ixiDiE. 
Genus  Helicina  Lamarck. 
ILlicina  vi7iosa  Shuttle  worth. 
Helicina  nmhoyiata  Shuttleworth. 
Helicina  hjalmarsoiii  Pfeiffer. 
Helicina  striata  Lamarck. 
Heli^yina  svbfusca  Menke. 
Helicina  fa»ciata  Lamarck. 
Hdicina  jplumanclla  Spwerby. 
Helicina  trochulina  d'Orbigny. 
Helicina  foveata  Pfeiffer. 

Genus  Stoastoma  C.  B.  Adams. 
St(HiMoma  j)ortoricense  Pfeiffer. 

Superfamily  Zyoobranchia. 

Family  Fissurellid^*:. 

Subfamily  FissuRELONiE. 

Genus  Fissurella  Bruguiere. 

Subgenus  Fissurella  s.  s. 

Fissurella  haibadenMs  Gmelin. 
Fismirella  rosea  Gmelin. 
Fissurella  nodosa  Born. 

Subgenus  Clypidella  Swainson. 
Fissarelln  fascicidaris  Lamarck. 
Subfamil}^  Fissurellidin^e. 
Genus  Lucapinella  Pilsl)ry. 
Lncapimlla  limatula  Reeve. 

Genus  Lugapina  Gray. 
Lncapina  adspersa  Philippi. 
Lueapina  rancell^ta  Sowerb}'. 

Subfamily  EMARGiNULiNiE. 
Genus  Fissuridea  Swainson. 
Fissuridea  listeri  d'Orbigny. 
Fissuridea  altemata  Say. 
Fissuridea  altemata  var.  dysmxi  Reeve. 
FissuHdea  aliernata  var.  sayi  Dall. 
Fissuridea  variegata  Sowerby. 
Fissuridea  viridxda  Lamarck. 

Genus  Subemarginula  Blainville. 
Suhemarginxda  octoradiata  A.  Adams. 
Suheinarg inula  notata  Linnaeus. 
Subemarginula  rollandi  Fischer. 
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Subclass  Amphineura. 
Order  Polyplacx^phora. 
Family  LEPiDOPLEURiDiE. 

Genus  Lepidopleurus  Risso. 

LevidopleuriLS pergranatiis  DaJl. 

Family  Chitonid^. 

Subfamily  IscHNOCHiTONiNiE. 

Genus  Ch^topleura  Shuttleworth. 

Chmtopleura  janeirenms  Gray . 

Genus  Ischnochiton  Gray. 

Subgenus  Stenoplax  Carpenter. 

hchnochitmi  limacifonm^  Sower  by. 
Ischnochiton  pur^rascens  C.  B.  Adams. 
Ischnochiton  flondamis  Pilsbry. 

Subgenus  Track ydermon  Carpenter. 

Ischnochiton  liozonis  Dall  &  Simpson. 

Subgenus  Ischnochiton  s.  s. 

Ischnochiton  strlolattts  Gray. 
IschnochiUm   striolatus  var.  funlcidatiis 

Carpenter. 
Ischwchlton  papillosus  C.  B.  Adams. 
Ischnochiton  retiailatus  Reeve. 

Subfamily  Chitonid^. 

Genus  Chiton  Linmeus. 

Chiton  tvhet'Gidatiis  Linnaeus. 

Chiton  tvherculatus  var.  assimiUs  Reeve. 

Chiton  squanumm  Linnaeus. 

Chiton  vtridis  Spengler. 

Chiton  marrnoratnis  Gmelin. 

Genus  Acanthopleura  Guilding. 

Acanthopleura  grcmidata  Gmelin. 
Acanthopleura  gramdata  var.  7niicronU' 
lata  Shuttleworth. 

Genus  Ceratozona  Dall. 

Ceratozana  rngosa  Sowerby. 

Genus  Acanthochites  Risso. 

Acanthochites  spimdosus  Reeve. 
Acanthochites    spicidosus    var.     astriger 

Reeve. 
Acanthochites  ItettiphiUi  Pilsbry. 


Glass  SGAPHOPODA. 

Oriler  Solenoconcha. 

Family  Dentaliid^e. 

Genus  Dentalium  Linnaeus. 

Subgenus  Dentalium  s.  s. 

Dentaliuni  goiddii  Dall. 

Subgenus  Antalis  H.  &  A.  Adams. 

DentaliAim  taphrium  Dall. 
Detdalium  dtsparile  d'Orbigny. 
Dentaliuni  ceratxim  Dall. 
Deidalium  antUlarum  d'Orbigny. 

Subgenus  L^videntalium  Cossmann. 

Dentalium  calUpejylum  Dall. 
Dentalium,  matara  Dall. 

Subgenus  Episiphon  Pilsbry  &  Sharp. 

Detdalium  filum  Sowerby. 

Subgenus  Fustiaria  Stoliczka. 

Dentalium  stenoschisnia  Pilsb.  &  Sh. 

Genus  Cadulds  Philippi. 

Cadulus  caroli7iensis  var.  Imshii  Dall. 
Cadidus  minuscidus  Dall. 
Cadulus  amiantus  Dall. 
Cadulus  acus  Dall, 

Glass  PELEGTPODA. 
Order  Prionodesmacea. 
Superfamily  Nuculacea. 

Family  Nuculid^. 
Genus  Nucula  Lamarck. 
Nxwvla  mgeenais  Jeffreys. 

Family  Ledid^. 
Genus  Leda  Schumacher. 
Leda  acuta  Conrad. 

Genus  Neilonella  Dall. 
Neilondln  corpulenta  Dall. 

Superfamily  Arcacea. 

Family  Arcid^. 

Subfamily  Pectunculin^. 

Genus  Glycymeris  Da  Costa. 
Glycymeris penrmceus  Lamarck. 
Glycymeris pectinatus  Gmelin, 
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Subfamily  Arcin^e. 
Genus  Arca  Linnceiis. 
Subgenus  Arca  Linnwus. 
Arca  occidental^  Philippi. 
Arca  amho7uita  Lamarck. 

Subgenus  Barbatia  (Gray)  Adams. 

Area  harhata  Linnaeus. 

Arca  Candida  Gmelin. 

Arca  reticidata  Gmelin. 

Arca  adauisi  (Shuttle worth)  Smith. 

Subgeims  Scapharca  (Gray)  Dall. 
Arca  camvech-etuis  Gmelin. 
Area  desmymii  Hanley. 
Arca  Hecticostata  Reeve. 
Arca  cJiemnitzi  Philippi. 

Superfamily  Pteriacea. 
Genus  Pinna  Lamarck. 
Pimm  caniea  Gmelin. 

Genus  Atrina  Gray. 
Atriiui  rigida  Dillwyn. 

Family  Melinid^. 

Genus  Melina  Retzius. 

Melina  al<ita  Gmelin. 
Mdina  Visteri  Hanley. 
Melina  setniaurita  Linnajus. 

Family  PTERiiDiE. 
Genus  Pteria  Scopoli. 
Iberia  radiata  Leach. 

Superfamily  Ostreid^. 

Family  Ostreid^. 

Genus  Ostrea  LinnsBus. 

Ostrea  virgitiica  Gmelin. 
Ostrea  cristata  Born. 
Ostrea  frons  Linnaeus. 

Family  Pectinid^. 

Genus  Pecten  Muller. 

Subgenus  Pecten  s.  s. 

Pecten  laurenti  Gmelin. 
Pecten  zicza^  Linnaeus. 
Pecten  medius  Lamarck. 


Subgenus  Chlamys  Bolten. 

l\cten  maaaguezensis  Dall  &  Simi>son. 

Pecten  gihhus  Linnaeus. 

Pecten  nodosas  Linnaeus. 

Pecten  omatiis  Ltfimarck. 

Pecten  lemniscaUis  Reeve. 

Pecten  exasveratm  Sowerby. 

Pecten  antiUaritm  Recluz. 

Subgenus  Amusium  Bolten. 
Pecten  nanus  Verrill  &  Smith. 
Pecten  pmirtaZesianvs  Dall. 

Family  Spondylid^. 
Genus  Spondylus  Linnaeus. 
Spondylm  ei'hinatns  Marty n. 

Genus  Plicatula  Lamarck. 
Plicatxda  gibbosa  Lamarck. 
Family  Limid^e. 

Genus  Lima  (Bruguiere)  Cuvier. 
Liina  scahra  Born. 
Lima  scahra  var.  tenera  Sowerby. 
Liiiia  lima  Linnseus. 
Lima  injlata  Lamarck. 
Lima  luans  Gmelin. 

Genus  Limatula  S.Wood. 
Limatxda  siibauriculata  Montagu. 
Superfamily  Anomiacea. 
Family  ANOMiiDiE. 

Genus  Anomia  (Linnaeus)  Muller 
Ano7/ita  simpler  d'Orbigny. 

Genus  PoDODESMUs  Philippi. 
PododesTtius  rudis  Broderip. 

Superfamily  Mytilacea. 

Family  Mytilid^. 
Genus  Mytilus  Bolten. 

Mytiliis  hanvatus  Say. 
Mytilus  exastus  Linnaeus. 

Genus  Modiolus  Lamarck. 

Modiolus  tidipus  Lamarck. 
Modiolus  arhorescens'iyiXi^yxi, 
Modiolus  cinrumvomeiis  Lamarck. 
Modiolus  coraZliophagu^  Gmelin. 
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Genus  LiTHOPiiAGA  Bolten. 

Lithophtga  antiUuruni  d'Orbigny. 
LithopJuiga  hi^ulcata  d'Orbigny. 

Genus  Crenella  Brown. 

Crtmelhi  divarlcata  d'Orbigny. 

Genus  Modiolaria  Beck. 

Modlolaria  l<iteralis  Say. 

Order  Teleodesmacea. 

Superfamily  Mtacea. 

Family  Gastroch^nid.*:. 

Genus  Gastroch^ena  Cuvier. 

Gn^trochwna  cuneiform  in  Spenglcr. 

Family  SAxicavid^. 

Genus  Saxicavella  Fischer. 

SdxicaveUii  sagrinata  Dall  &  Simpson. 

Family  Corbulid^. 

Genus  Corbula  Lamarck. 

Vtn'hiJa  di»parilis  d'Orbigny. 
Corbula  dittziana  C.  B.  Adams. 
Corhulii  mciftiana  C.  B.  Adams. 
Corbula  €e(2uivalvin  Philippi. 
Corbula  cartboia  d'Orbigny. 

Family  Myacid^e. 

Genus  Sphenia  Turton. 

Sphenla  antill<nisiH  Dall  &  Simpson. 

Superfamily  Mactracea. 

Family  Mactrid^. 

Subfamily  Mactrin^. 

Genus  Mactra  (Linnajus)  Lamarck. 

Mactra  fragiU*  Gmelin. 
Ma^i/ra  alata  Spengler. 

Family  Mesodesmatid^. 

Subfamily  Ervtlun^. 

Genus  Ervilia  Turton. 

Erviliu  amcentrica  Gould. 

Superfamily  Solenacea. 

Family  SoLENiuji. 

Genus  Psammosolen  Risso. 

pBtinutum)len  sa^iotw-tnartlue  d'Orbigny. 


Genus  SoLEN  Linnaeus. 
Soleti  obllquxis  Spengler. 

Superfamily  Tkli.inacea. 
Family  PsAMMOBiiDJi. 
Genus  Heteroix)nax  MOrch. 
Helen  Hitman  bir/tacuhitu^  Linnajus. 

Genus  Tagelus  Gray. 
T(U/ehi4i  giihun  Spengler. 

Genus  Asaphis  Modeer. 
AaaphiH  covcinea  Marty n. 

Family  DonaciduE. 
Genus  Donax  Linnaeus. 
iJon^jx  dentieulata  Linnwus. 

Genus  Iphigenia  Sirhumacher. 
Tphigenut  braMienma  Lamarck. 
Family  Semelid^. 
Genus  Semele  Schumai'her. 
Set) tele  projicxui  Pulteney. 
Semele purpuroMCtyie  Gmelin. 
Setnde  bellastrlata  Conrad. 
Semele  nucidoide^  Conrad. 

Genus  Abra  (Le^ich)  Lamarck. 
Ahra  mptalis  Say. 
Abra  Uoiai  Dall. 
Abra  lon<jieallus  Scacchi. 

Genus  Cumingia  Sowerby. 
Cmithigia  tdlinoi<hi<  Conrad  var.  coarctata 
Sowerby. 

Famil}^  Tellinid^. 
Genus  Tellina  Linnaeus. 
Tdlinu  radiata  Linnwus. 

Subgenus  Arcopagia  Leach. 
Tellinufausta  Donovan. 
Tellina  persica  Dall  &  Simpson. 
Tellina  lintea  Conrad. 
Tellina  altemata  Say. 
Tellina  georgiima  Dall. 
Tellina  vespxvciana  d'Orbigny. 
Tellina  lineata  Turton. 
Tellina  ma/rtinicensis  d'Orbigny. 

Subgenus  Angulus  Megerle. 
Tellina  sybaritica  Dall. 
Tellina  con«obrina  d'Orbigny. 
Tellina  vitrea  d'Orbigny. 
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(ienus  Macoma  Ijeach. 

^{(WioiHt  ctmxtrU'tH  Bru^uiere. 

Macomui  tenia  Say  var.   Honleyttlana  R4»- 

cluz. 
Macoma  2>^*'^idin I LiTit  Dall  *&  Simpson. 

SubgOnUS    P8AMMA(<)MA  Dall. 

Mactnna  taijellfitrinia  Dall. 
Macotna  hreinfron^  Say. 

(TcniLs  Strkjilla  Tuiton. 

Htrujilla  carnarla  Liniianis. 
StrHjilhi  romhriylf  Mdrc-h. 
Str!(jilla  fcruona  Say. 
StrigiUd  imlforatli^  Liiuianis. 

Superfamily  Vknekacka. 

Family  PETUirouD^:. 

Genus  Pktrk^ola  Ijamank. 

1  \4rH'ola  lap ichla  (tu loli i i . 

Family  Venerid.*:. 

Subfamily  VenerinJ':. 

Genus  Venus  Linna»us. 

Yenm rugatuka  Hcilprin. 
I  \n  UH  rmjoHa  G  me  1  i  n . 
Vi  n  ua  hra^ ilkin a  G mel  i n . 
Venm  can  dU  at  a  Linnams. 
Vcnux  granulata  Gmelin. 
VvuiiH  latlllrata  Conrad. 
Venus paphm  Linnaeus. 
Venus pygincea  Lamarck. 

Subgenus  Anomaloc^ardia   Schumacher. 

T  <^ //  as  fiexwmi  Linna»us. 

Genus  Meretrix  Lamarck. 

Meretriv  alhidu  Gmelin. 
Mcretriv  aresta  Dall  &  Simpson. 
Meretrlr  h<^r<pa  Lamarck. 
Meretrix  ma^ulata  Linnaeus. 

Subgenus  Dione  Gray. 

Meretrix  circhiata  Born. 
Meretrix  dione  Linnaeus. 

Subgenus  Transenneli^  Dall. 

Meretriv  cahamiana  d'Orbign3\ 
Meretrix  cnl^ana  Dall  &  Simpson. 

Genus  Dosinia  Scopoli. 

Diminiii  elegans  Conrad. 


'  (xenus  Myhia  I.«each. 

Mynia  ttnais  Rccluz. 

I  Subfamily  CiRc:;iNiK. 

Genus  Circe  Si^hmna<-her. 

I         Subgenus  Gouldia  C.  B.  Adams. 

Goaldia  eerina  C.  B.  Adams. 
I  Gouldia  insularis  Dall  &  Simpson. 

I  Sui)erfamily  (/ARDIac^ea. 

Family  Cardiid^. 

Genus  Cardium  Linnanis. 

Subgenus  Tra(^hycardium  MOrch. 

Cardium  muricat^mi  Lamarck. 
Cardium  leuamtinna  Born. 
Cardium  isocardia  Linnaeus. 

Subgenus  Fragum  Bolten. 

Cardium  antillarum  d'Orbigny. 
Cardinm-  medium  Linnseus. 

Subgenus  Papyridea  Swainson. 

( 'ardium  npinosum  Meusi'hen. 
Cardium  semis^dcatuni  Gray. 

Subgemis  L^evicardium  Swainson. 

Cardium  serratuvi  Linnteus. 

Cardium    {serratnm    var.  ?)    syhariticum 

Dall. 
( \irdinm  fterratiwi  var.  Imvigatuvi  Lam. 
Cardium    serratxim    var.    inultilineatum 

Dall  &  Simpson. 

Genus  Protooardia  Beyrich. 

Protocardia  perainahilis  Dall. 
Protocardia  tincta  Dall. 

Family  TnYASiRiDiE. 

Genus  Thyasira  Leach. 

Thyasira  trisinuata  d'Orbigny. 
Thyasira  conia  Dall  &  Simpson. 

Family  Lucinid^. 

Genus  C^dakia  Scopoli. 

('odukia  orhiadaris  Linnseus. 

Subgenus  Jaggnia  Recluz. 

Codakia  orbiovlata  Montagu. 
Codnkia portoricana  Dall. 
C(fdakia  cantata  d'Orbigny. 
Codakia  pectinella  C.  B.  Adams. 
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Systeumtic  cataloguii  of  tJie  noollmlas  of  Pirrto  Rico — Continued. 


Genus  Lucina  (Bruguiere)  Lamarck. 

Lrieina  chrym%tinna  Philippi. 
Lucina phtmax  Dall  &  Simpson. 

.    Genus  Myrt^a  Turton. 

Myrtixa  jyristiphoi'a  Dall  &  Simpson. 

Genus  Phacoides  Blainville. 

Phacoides  pectinatus  Gmelin. 

Subgenus  Here  Gabh. 

Phacoides pensylvanicm  Linnceus. 
Phacoides  trmdcatus  Conrad,  var 
d^is  Dall. 

Subgenus  Lucinisca  Dall. 

Pkacdden  murlcatiis  Spengler. 

Subgenus  Lucinoma  Dall. 

Phaeoides  radiaiifi  Conrad. ' 

Genus  Divariceli^  von  Martens. 

Divavlcella  (pmdrmdcata  d'Orbigny. 

Family  Cyrenellida:. 

Genus  Cyrenoida  Joannis. 

Cyrenoida  americo.na  Morelet. 

Family  DiPLODONxiDJi. 

Genus  Diplodonta  Bronn. 

Dlplodonta  nitcleiforniis  Wagner. 
Diplodmita  notata  Dall  &  Simpson. 
Diplodonta puncturella  Dall. 

Family  CuAMiUiE. 

Genus  Chama  (Linnaeus)  Lamarck. 

Chatna  macrophylla  Gmelin. 
Chama  sa?'d<iKeeve, 

Subgenus  Echinochama  Fischer. 

Chama  arcinella  Linnseus. 


Family  VEsicoMYACiDiE. 
Genus  Vesicomya  Dall. 
,   Vestcotnya  pihdu  Dall. 
j  Family  Pleurophorid^e. 

Genus  Coralliophaoa  Blainville. 
I  Caralliophuga  coralliophaga  Gmelin. 
j  Family  CRASSAXELLixiDiE. 

I  Genus  Crassatellites  Kruger. 

blan-  Subgenus  Crassinella  Guppy. 

I  CroHHatelUtes  gimdelupensis  d'Orbigny. 
Orassatelliten  martimcensis  d'Orbigny. 

Order  Anomalodesmacea. 

Superfamily  Poromyacea. 

Family  Cuspidariid^e. 

Genus  Cuspidaria  Nardo. 

Subgenus  Cuspidaria  s.  s. 

Cuspidaria  ohena  Ijoven. 

Subgenus  Cardiomya  A.  Adams 

Cmpidaria  perrostrata  Dall. 
Cnnpidaria  costellata  Desbayes. 
Cmpidaria  ornatissima  d'Orbigny. 

Family  Verticx^rdiid^e. 
Genus  Verticordia  Wood. 
Subgenus  Trigonulina  d'Orbigny. 
Verticordia  ornata  d'Orbigny. 

Superfamily  Anatinacea. 

Family  Lyonsiid^e. 

Genus  Lyonsia  Turton. 

Subgenus  Entodesma  Philippi. 

Lyomia  beana  d'Orbigny. 


F.  C.  B.  1900—33 
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fjht  of  dredging  ^aUoui*  of  the  r.  S.  Fixh  (hmmisftion  steamer  Fish  Ifairk  (ihont  the  isUmd  of  Pitrto  RtcOy  JS99. 


Station 
No. 


6aw 

6051 
6aV2 

6a=>3 
eoM 

6aS5 

G(m 

6a>7 
6058 
6059 
6060 
6061 
6062 
606;l 
6064 
6065 
6066 
6067 
606H 
6069 
6070 
6071 
6072 
6073 
6074 
6075 
6076 
6077 
6078 
6079 
6080 
6081 
6082 
6083 

Gtm 

6085 
6086 
6087 


6090 
6091 
6092 
6093 
6094 
6095 
6096 
6097 
6098 


18 


Date. 

1899. 
Jan. 
..do 
..do 
Jan. 

.do 
Jan. 

.do 
Jan. 
do 
.do 
.do 
Jan. 
..do 
..do 
..do 
..do 
..do 
..do 
Jan. 
..do 
..do 
Jan. 
Jan. 
...do 
...do 
...do 
Jan 
...do 
...do 
Feb. 
...do 
...do 
. .  .do 
...do 
Feb. 
...do 
...do 
...do 
Feb. 
...do 
...do 
...do 
...do 
...do 
Feb. 
...do 
...do 
...do 
...do 
...do 


Ij4K'aIity. 


13     Off  San  Jnan 

do 

do 

16  I  San  Jnan  Harl>or. 
...! do 


Off  Airuadilla 

do 

MayainH*z  Harl)or . 
do 


•|- 


.do. 
.do  . 
.do. 
.do. 
.do  . 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.d(. . 


24  Otitside  MavKKnez  narlK>r  . 

25  Off  Point  Melont-N 

....do 

Off  l*uerto  Real 

Off  Boca  Prieta 

26  Off  (lallardo  Bank 

....do 

....do 

OffSt.Thoma.s 

....do 

Off  ('niebra  Inland 

....do 

Off  Vie«iues  Island 


■| 


.do. 
.do. 


...I  Off  Cnlebra  Island 


....do 

Off  Vieqnes  Island  . 

....do 

Off  Cnlebra  Island  . 
Off  Vieques  Island  . 

do 

Off  (,'ulebra  Island  , 
Off  Vieques  I.sland  . 

do 

do 

Off  Humacao 

....do 

do 


Denth  in 
fatnoms. 


91 

i:> 

:{10 

l-7i 

lK»i 

137 

2  IS 

U 

7i 

7 

12 

12-18 

25-30 

45-76 

22-3:? 

4-i\ 

16-17 

97-120 

224-237 

223-231 

220--225 


H 
lO 
lOi 
Hi 
20-23 
20 
17 
18 
•25 
11 
14 
14i 
15i 
23 
21 
16 
15 
16 
15 
12 
12i 

6 
10 
12* 

9* 


Bottom. 


Sand,  mud 

do 

do 

I 
Fine  sand 

Sand  and  mud 

Sand,  mud,  and  shells  . 
do 

Stlekymud 

do 

' do 

I do 

Sand  and  rand 

.Sand,  mud.  and  shells  . 

R<K'ky  sand  eoral 

Sand  and  mud , 

Coral 

'  Mud  and  sand , 

('«)ral 

(?) 

Sand  and  mud 

'  RcM-ky 

j  (?) ■ 

!  Coral,  sand,  .shelly , 

(?) 

Coral  and  sand , 

....do 

....do 

....do 

....do 

Coral 

....do 

....do 

R<K'ky  and  eoral 

(?) 

Coral,  sand,  shells 

....do 

Coral  and  sand 

....do 

Coral 

do 


.do . 
.do  . 
.do  . 
.do. 
.do  . 
.do  . 
.do. 
.do. 
.do. 
.do  . 


I>ensily  1  Temper  \  Temper- 

at         HiuTv  at    aiure  at 

bottom,     surface,  i  bi>ttom. 


026 

027 

028 

0242 

025 

a248  I 

025 

028     I 

025 

027     , 

245 

024 

021 

025 

0243 

0236 

0246 

025 

0242 

0242 

0242 

0245 

023 

023 

023 

023 

023 

023 

023 

0235 

0232 

0232 

0232 

0232 

023 

0232 

0232 

0232 

024 

0233 

0232 

023 

023 

0232 

0235 

0236 

0236 

0236 

0232 

0232 


77.0 
75.0 
79.0 
79.0 
75.8 
79.0 
79.0 
75.8 
78.6 
78.6 
79.0 
79.0 
78.6 
78.5 
78.5 
78.6 
78.6 
79.0 
82.0 
79.0 
78.6 
84.0 
78.6 
78.6 
78.6 
78.6 
78.6 
78.6 
78.6 
76.8 
78.2 
78.2 
77.2 
78.6 
77.2 
77.6 
77.8 
76.8 
76.8 
76.8 
77.2 
77.8 
76.8 
76.8 
78  6 
78.6 
79.5 
78.6 
78.6 
78.6 


t      — 


F. 
79.0 

.0 
73  2 
78.6 
76.8 
75.0 
7,5.9 
77.0 
7.H.6 
Jvl.O 
84.0 
78.6 
7.5.8 
68.5 
76.5 
68.0 
73.2 
75.2 
73.5 
75.8 
75.9 
77.0 
78.6 
80.4 
78.6 
76.8 
79.0 
78..6 
79.5 
78.2 
76.8 
.sO.O 
79.0 
78.6 
78.8 
78.0 
77.8 
76.8 
77.6 
78.2 
79.0 
7H.6 
77.2 
77.2 
80.4 
80.4 
81.1 
78.6 
79.5 
78.6 


Note.— Owing  to  an  inadvertence  the  series  of  numbers  renresentintf  the  stations,  beRinulnj?  with  6050  and  ending 
with  6099.  is  represented  on  the  Register  of  Mollusks  of  the  U.  S.  National  Museum,  where  the  types  illustrating  this 

Eaper  are  preserved,  by  a  series  beginning  with  No.  122  and  ending  with  No.  171.    The  latter  numbers  also  appear  on  the 
ibelfl. 
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EXPLANATIONS  OF  PLATES. 


PixATE    58. 

Page. 

Fkj.     1.  MegaJmnastoma  (rrocenm  Gmelin;  V.  S.  Nat.  Mus.  1.5KU4;  Ion.  I^  mm 434 

2.  Megdlomastoma  eroceum  (^melin,  var.  cKrtmn  D.  <fe  8. ;  U.  S.  N.  M.  159678;  Ion.  21  mm.  434 

3.  Bnllrntilus  ejilh  Umelin;  U.  S.  Nat.  Mus.  159672;  Ion.  16  mm 378 

4.  Cerion  slriateUnm  FeruHsac;  U.  S.  Nat.  Miis.  159661 ;  km.  22  mm 376 

5.  Drymseus  elongatus  Bolten;  U.  S.  Nat.  Mu8.  159676;  Ion.  32  mm 379 

6.  Bulimulw^  (IlaphamiH  Pfeiflfer;  V.  S.  Nat.  Mus.  159671 ;  Ion.  15  mm 378 

7.  Truncatella  caribveensis  Sowerbv;  U.  S.  Nat.  Muh.  159674;  Ion.  5  mm 436 

8.  Pcdipes  mirabllU*  Muhlfekl;  U'  S.  Nat.  Mus.  159675;  Ion.  3  ram 369 

9.  01(wdina  glalmt  Pfeiffer;  V   S.  Nat.  Mus.  151233;  Ion.  30  mm 374 

10.  l)rymmi»  lilwcetuH  Forussac;  U.  S.  Nat.  Mus.  159667;  Ion.  25  mm 379 

11-12.   Platiorb,^  giiaMtipemh  Sowerbv;  U.  8.  Nat.  Mus.  151238;  lat.  25  nun 370 

13.  Mt'lampm  coffem  Linnc-eus;  U.  S.  Nat.  Mus.  36896;  Ion.  18  mm 308 

14.  7H//t/.s/>arrj//aGuiUling;  shell;  U.  S.  Nat.  Mus.  159666;  Ion.  13  mm 366 

15.  TurlnmilUi  porUmcana  Dall  &  Simpson;  U.  S.  Nat.  Mus.  160204;  Ion.  ^.5  mm 414 

16.  CerUhiopm pupa  Dall  &  Simpson;  U.  S.  Nat.  Mus.  1602^5;  Ion.  2.5  mm 424 

17.  3fMmrmi>romm>Dall;  U.  S.  Nat.  Mus.  103380;  Ion.  7  mm 408 

18.  VoecvVnid '})orioric(^ii<iii\)2i\\  i^  Simpson;  I'.  S.  Nat  Mus.  160496;  Ion.  Pimm 440 

19.  The  same  in  profile 440 

20.  Rmoa  (TItapmt)  portorwana  Dall  &  Simpson;  V.  S.  Nat.  Mus.  159894;  Ion.  2.75  mm  ._  433 

21 .  Turffotiii/a  inmhris  Dall  &  Simpson;  U.  S.  Nat.  Mus.  160203;  Ion.  7  nun 415 

Plate  54. 

Fui.     1 .  Pkurod(mte  anguUtla  F^russac;  U.  S.  Nat.  Mus.  903:^;  diam.  40  mm 381 

2.  Pleurodoiiie  harnii  Pfeiffer;  basal  v?ew;  V.  S.  Nat.  Mus.  152330;  diam.  37  mm... liHl 

3.  The  same  in  profile 381 

4.  PkuroiJonle  lima  Ferussac;  U.  S.  Nat.  Mus.  159662;  diam.  28  mm 381 

5.  PleuTodcmte  castreims  Pfeiffer;  U.  S.  Nat.  Mus.  159^^63;  diam.  25  nun 381 

6.  Jleiichia  mbfusca  Menke;  U.  S.  Nat.  Mus.  159668;  diam.  9  nun 447 

7.  Pleitrodorde  carocolla  Linnaeus;  V.  S.  Nat.  Mas.  159665;  diam.  57  nun 380 

8.  ( 'trcwaria  concolor  Ferussac;  U .  S.  Nat.  Mus.  57412;  diam.  16  nun 374 

9.  MeUimpmJiarm  Binney ;  U.  S.  Nat.  Mus.  41938;  alt.  1 7  mm 368 

10.  Oircinaria  concolor  Ferussac;  basal  view  of  specimen  representinl  by  fijr.  8 374 

11 .  Aplexa  Howerbyana  d'Orbigny ;  U.  S.  Nat.  Mus.  31 528;  alt.  1 3  nun 371 

12.  OniaUunit  ej'(plisita  DaU  &  Simpson;  U.  S.  Nat.  Mus.  159895;  diam.  3  mm 432 

13.  Tralia  ptmUa  Gmelin;  U.  S.  Nat.  Mus.  128047;  alt.  13  mm 369 

14.  VUumlia  Mcmialiculata  Ferussac;  V .  S.  Nat.  Mus.  159673;  alt.  26  nun 376 

15.  Succlnea  fu/fdma  Sbuttleworth ;  V.  S.  Nat.  Mus.  159669;  alt.  9  mm 372 

16.  Plcnrodonie  hupiilUxisu  Shuttlewurth;  U.  S.  Nat.  Mus.  1596(>4;  alt.  32  mm 381 

17.  DaphnelJa  data  Dall ;  U.  S.  Nat.  Mus.  93027;  alt.  5  nun 389 

18.  Tnfor'iH  mmnrur  Dall ;  U.  S.  Nat.  Mus.  54043;  alt.  9  nun 423 

19.  DmUdmm  Uiphrlum  Dall ;  U.  S.  Nat.  Mus.  93120;  Ion.  22  n mi 455 

Plate  55. 

Fig.     1.   Tellma  {Phyllodimi)  pertfica  Dall  &  Simpson;  U.  S.  Nat.  Mus.  159991;  Ion.  20  mm 479 

2.  (  Hrce  ( Gouidia)  immlarix  Dall  &  Simi)son ;  U.  S.  Nat.  Mus.  160061 ;  Ion.  6  mm 487 

3.  Macoma  (Psammacimia)  brerifrans  Say;  V.  S.  Nat.  Mus.  96154;  Ion.  28  mm 481 

4.  jffyrtxa prist iphora  Dall  &  Simpson;  left  valve;  U.  S.  Nat.  Mus.  160066;  Ion.  6  nun 493 

5.  Meretrijr  (Tramemiella)  cidebrana  Dall  &  Simpson;  II.  S.  Nat.  Mus.  H)0064;  Ion.  7  mm.  486 

6.  MyrtivapristlphoraD.  &S. ;  right  valve;  U.  S.  Nat.  Mus.  1600<>6;  Ion.  6  nun 493 

7-9.  Pecten  mayagnezeTtsis  1).  &  S.;  U.  S.  Nat.  Mus.  160062;  fig.  7,  right  valve;  Ion.  18  nun.; 

fig.  9,  left  valve;  fig.  8,  jwrtion  of  surface  of  left  valve  enlarged  to  show  color  markings.  465 
10,11.  Macoma  {Pmmmacoma)  tagellformU  Dall  (Texas);  interior  of  right  and  left  valves  for 

comj)arison  with  those  of  M.  brerifrons;  V.  S.  Nat.  Mus.  160497;  Ion.  45  nun 482 

12,13.  Macoma  (Psammacoma)  Itrnifrom  Sav;  interior  of  right  and  left  valve  showing  pal lial 

sinus;  U.  8.  Nat.  Mus.  96154;  Ion.  *28  mm 481 

14.  Sphenia  anldleiisw  Dall  <fc  Simpson;  U.  S.  Nat.  Mus.  160495;  Ion.  4.5  mm 474 

15.  Macoma  (Psammacoma)  iageUformin  Dall;  exterior  of  right  valve  for  comparison  with  M. 

brerifrom  (fig.  3);  U.  S.  Nat.  Mu.s.  160497;  Ion.  45  mm 482 

16.  Saxicavella  sagrinata  Dall  &  Simpson;  U.  8.  Nat.  Mus.  160063;  Ion.  6  nun 472 
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1.  i.Tesna  fniirma  v^iioy  a  ^jiainiani;   i  .  r>.  i>ai.  ivius.  loto^if  ion.  t  rni 

2.  Scala  eiUita  Dall  &  SimpBon;  U.  S.  Nat.  Muh.  160493;  Ion.  4  mm,. 

3.  Eulima  palula  Dall  &  Sim{w»on;  l^  S.  Nat.  Muh.  160202;  Ion.  4.5  n 

4.  Nino  portoricetmn  Dall  &  Simpson;  U.  S.  Nat.  Mus.  159693;  Ion.  9  i 
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Plate  r>r>. 

Page. 

Fi(i.     1.  Aferetrijc  areata  Dall  <fe  Simpson;  dorsal  view;  V.  S.  Nat.  Mus.  108489;  Ion.  53  mm 485 

2.  Tethys  cemnna  Dall  &  Simi){son,  U.  S.  Nat.  Mus.  160498;  Ion.  60  mm 365 

3.  Mereirix  dunie  Linmens;  dorsal  view;  U.  S.  Nat.  Mus.  108488;  Ion.  47  mm 485 

4.  SpinUa  amlralk  I^marrk;  shell;  U.  S.  Nat.  Mus.  126868;  diam.  of  coil,  20  mm 359 

.  5.  Macoma  pamdomera  Dall  &  8imi>son,  U.S.  Nat.  Mus.  159992;  Ion.  16  mm 481 

6.  Pletirohranchu*  Uictetis  Dall  &  Simpson;  shell;  U.  S.  Nat.  Mus.  159670;  Ion.  5  nm» 367 

7.  Aferelr'u:  aresUi  Dall  A  Simi^son;  si<le  view;  U.  S.  Nat.  Mus.  108489;  Ion.  5:>  mm 485 

8.  Dolabrifera  (isclftra  Rang;  shell;  U.  S.  Nat.  Mus.  159677;  Ion.  14  mm 366 

9.  Oliva  niribR^nuiw  Dall  &  Simi)son,  U.  S.  Nat.  Mus.  159692;  Ion.  32  mm 391 

10.  Aferetnjc  diime  Linna^ym;  side  view;  U.  S.  Nat.  Mus.  108488;  Ion.  47  mm 4S5 

11.  Olivella  rotundn  Dall,  I' .  S.  Nat.  Mus.  160494;  Ion.  23  nmi 392 

Plate  57. 

Fig.     1.   Creseis  snilnda  Quoy  &  Gaimard ;  V.  S.  Nat.  Mus.  157321 ;  Ion.  7  mm 360 

~ ^  "  ^     '                "       ^    '                              412 

I  mm 413 

'mm 414 

5.  Terel'rra  jtuinwa  Dall  &  Simj^son;  U.  S.  Na\    Mus.  159690;  Ion.  5  mm 382 

6.  Terebra  limatuUi  var.  aerUtr  Dall;  U.  S.  Nat.  Mus.  159689;  Ion.  21.5  mm 383 

7.  Tormttmn  candei  d'Orbigny ;  U.  S.  Nat.  Mus.  159681 ;  Ion.  2.25  nun 3<>3 

8.  Volndti  o.njUita  Bush;  V.  S.  Nat.  Mus.  159680;  Ion.  2.25  nmi 363 

9.  Tomaiina  'bullata  Kiener;  U.  S.  Nat.  Mus.  159682;  Ion.  5.5  mm 362 

10.  MarcfineUa  evadne  Dall  &  Simpson;  V .  S.  Nat.  Mus.  159694;  Ion.  2.5  mm 395 

1 1.  Ringicxda  ttemislriaUt  d'Orbig^y ;  U.  S.  Nat.  Mus.  159679;  alt.  1.75  mm 362 

12.  Astyria  peTpicta  Dall  &  Sim^n;  U.  S.  Nat.  Mus.  159697;  Ion.  11  mm 405 

13.  Anaehi»  calliglypta  Dall  &  Simpson;  U.S.  Nat.  Mus.  160201 ;  Ion.  6.5  mm 405 

14.  ('ytJiaraasarcai)&\\  &  Simpnon;  U.  S.  Nat.  Mus.  159688;  Ion.  4.5  mm 388 

15.  I>rUlki  artinocycla  Dall  <&  Simpstm;  U.  S.  Nat.  Mus.  159691 ;  Ion.  3  mm 385 

16.  NasmHna  metahmmnea  Dall  &  Simpson;.  U.  S.  Nat.  Mus.  159695;  Ion.  7  iiim 401 

17.  T>rima  gundlachi  Dall  &  Simpson;  U.  S.  Nat.  Mus.  159686;  Ion.  33  mm 386 

18.  Pkos  ojcyglyptus  Dall  &  Simi)son;  V .  S.  Nat.  Mus.  15967'>;  Ion.  17  ram 401 

19.  IhUiia  ponciana  Dall  &  Simpson;  U.  S.  Nat.  Mus.  Ib9t>84;  Ion.  6.5  mm 386 

20.  DrUlia  meUmmana  Dall  &  Simpson;  U.  S.  Nat.  Mus.  159683;  Ion.  10  mm 386 

21.  />nWta,iw/erp/«/ra  Dall  &  Simpson;  V.  S.  Nai.  Mus.  159685;  Ion.  10  mm 386 

22.  OlifphoHtoma  aguaddl4imi  Dall  &  Simpson;  U.  S.  Nat.  Mus.  159687;  Ion.  14  mm 389 

Plate  58. 

Fi«.     1.  Ijepidopleurus  peigranntvs  Dall;    from  type;   {n)  anterior  valve,   (6)  fifth   valve,  (c) 

posterior  valve;  U.  S.  Nat.  Mus.  95171;  lat.  of  fifth  valve  5.6  mm 451 

2.  SlrigiUa  (Rombergia)  rnmbergi  Moreh;  for  comparison  with  fig. 3;  U.  S.  Nat.  Mus.  14680; 

Ion.  26.5  mm 482 

3.  StrigUla  (Stri^iUa)  camaria  Linnaeus;  U.  S.  Nat.  Mus.  6021;  Ion.  ^.5  mm 482 

4.  ProUxxirdia  frn^a  Dall;  from  type;  U.  S.  Nat.  Mus.  64049;  Ion.  12.5  mm 490 


5.  Vtirenoida  americana  Morelet;  from  cotype;  I'.  S.  Nat.  Mus.  64346;  Ion.  15  mm 494 

Polgnices  {Payraudeautia)  nubUa  Dall;  from  cotype;  U.  S.  Nat.  Mus.  126808;  alt.  12  mm.      439 
Triforis  metanura  C.  B.  Adams;  from  cotype;  U.  S.  Nat.  Mus.  94040;  alt.  5.75  mm 423 


8.  Alaba  tervaricom  C.  B.  Adams;  from  cotype;  U.  S.  Nat.  Mus.  19723;  alt.  6  mm 431 

9.  Codakia  pectinella  C  B.  Adams;  from  cotype;  U.  S.  Nat.  Mus.  64348;  Ion.  7.7  mm 492 

10.  Manoilia  melanitiea  Dall ;  from  type;  U.  S.  Nat.  Mus.  83046;  alt.  50  mm 393 

11.  Cardhnn  syltariiicnm  Dall;  from  type;  U.  S.  Nat.  Mus.  64046;  max.  Ion.  13.5  mm 489 

12.  Enulia  emirmtrica  Gould ;  U.  S.  Nat.  Mus.  92147;  Ion.  7  mm 474 

13.  Lm-ina  irmdcaia  Conrad ;  U.  S.  Nat.  Mus.  17077;  Ion.  12.5  mm 493 
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jjoTE. — For  the  purposes  of  thi.i  index,  sections  are  treated  as  genera  and  varieties  as  species. 


Abra  477. 

{equal is  477. 

lioioa  478. 

longieallus  478. 
Aeanthoohites  454. 

astriger  455. 

hemphilli  455. 

gpieulosuM  455. 
Acanthopleura  454. 

granulata  154. 

mucronulata  454. 
Acar  {see  Area). 
Achatina  {see  Spira-xis). 

glabra  374. 

rlisel  373. 

subula  374. 
Achatinidje  374. 
Aomeea 

candeana  440. 

leueopleura  440. 

pulcherrima  440. 

punetulatA  440. 
Acmseldse  44U. 
Aerilla  41 '. 
ActH'on 

punetcrf-trmtus  362. 

tornati.lM  362. 
Actseonida*  362. 
Akeratidw  364. 
Akteophila  3»'.8. 
Alaha  itiee  Elachista). 

melanura  431. 

tervaricosa  431. 
Aloidis  472. 
Alvania  433. 
Amalthea 

antiquata  437. 

subrufa  437. 
Amaltheido'  437. 
Amnieola  (***•*•  Potamopyrgus). 
Ampbibulimiiiif  377. 
Amittdum  466. 
Amygdalum  470. 
Anachis  404. 
Anatinacea  49m. 
Aneifltrosyrinx  :\SA. 
Anoylldtt  371. 
Ancylus 

beaui  371. 

obscurus  371. 
Angulus  480. 

mera  481. 
Anisopleura  360. 
AnodoDtia  alba  492. 
Anomalodesmacea  497. 


Anomalocardia  484. 

Anoroiaeea  468. 

Anomia  .simplex  468. 

Anomiidte  468. 

An  talis  455. 

Aplexa  sowerbyana  371. 

Apiysia  {nee  Tethys  and  Nolarchus) . 

Aplysiidte  365. 

Area  459. 

barbata  460. 

Candida  460. 

adamsi  461. 

americana  461. 

campee^ensis  461. 

chemnitzi  461. 

deshayesii  461. 

d'orbignyi  461. 

occidental  is  459. 

reticulata  460. 

secticostata  461. 

umbonata  460. 
I    Arcacea  459. 
'   Arcldae  459. 
Arcopagia  479. 
Artemis  (itee  Dosinia). 

concentrica  486. 
Asaph  is  475. 

coccinea  476. 
Aspella  409. 

anreps  410. 

soalaroides  410. 
Astralium  441. 

amerieanum  442. 

coelatum  442. 

longisplnum  442. 

tuber  442. 
Astyris  405. 
Atys  364,365. 

cymbulus  364. 

guildinli  365. 

Sanderson  i  365. 
Atlanta  peronii  415. 
Atlantidse  415. 
Atrina  rigida  462. 
Aurlculida?  368. 
Avicula  («r  Pterla). 
Axinus  {see  Thya-sira). 
I    Balea  {see  Pseudobalea). 
Barbatia  460. 
Ba.«iommatophora  :i68. 
Basterotia  472. 
Bifidaria  pellucida  372. 
Bittium 

cerlthidiolde  427. 

elachiMtum  427. 


Bittium— Continued. 

varium  426. 
Blauneria  heleroclila  369. 
Bleeding  tooth  shell  445. 
Bivonia  decussata  4*29. 
Bormmia  388. 

rouaulli  3hh. 
Botula 

semen  470. 
Brachypodella  377. 

pallida  377. 

portoricensis  377. 

riisei  377. 
Brachypus  377. 
Bulimulidee  377. 
Bulimuhm  378. 

diaphanus  378. 

ex  ills  378. 

eyriesii  378. 
Bulimus    {see   Macroceramus,    Opeas. 
SubuUna,  Pineria.Simpulopsis,  Buli- 
mulus,  Drymseus.  Stenogyra). 

uitidulus  372. 
Bulla  363. 
Bulla  {sef  Haminea.  Ultimus,  Volvula), 

ampulla  363. 

amygdala  363. 

coffea  368. 

guildingi  364. 

pallida  395. 

physis  364. 

striata  364. 

undata  364. 
Bullidae  363. 
Buceinidai  399. 

Buccinum  {see  Anachis,  Cassis,  Dolium, 
Latirus,  Nassa,  Nitidella,  Pisania, 
Planaxis,  Terebra,  Tritonidea). 

coromandelianum  400. 

patuluin  410. 
Cadulus 

acus  457. 

amiantus  457. 

bushii  457. 

carolinensis  457. 

minusculus  457. 
(^alliostoma 

jujubinum  444. 

rawsoni  444. 
Callocardia  pilula  496. 
(^alyptra-a 

candeana  437. 
Calyptneidte  436. 
Cancellaria  390. 

agassizii  391. 
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('Hnrt'llaria — ('onllniUHl. 

oandoi  401. 

reticulata  390. 
Caiirellarida'  ;»(). 
Caracollus  :i8I. 
Oirdiaoca  4H7. 
Cardilda'  487. 
Cardioniya  497. 
Cardlum  4H7. 

antillanim  4ks. 

cerainidiim  4.ks. 

cocci  Ilea  47«J. 

ebumlfcnim  4sh. 

ojfmontiaiium  \ss. 

clonjratum  4S.s. 

isi>carf1ia  4Hh. 

lu-viKatuin  1H9. 

leucostoma  4s>s. 

lliioatum  4S9. 

luaKiinm  iss. 

inarinorcuin  4K^. 

iiu'dium  4SS. 

iDultiliTiealiim  189. 

inuricatum  4K7. 

.scmlsiilcatum  4h9. 

.Herratiim  4h9. 

Mpin«>8iim  4H9. 

Nultelongatuin  4ss. 

Rvbarlticum  1S9. 
CaryadH  496. 
i'ajwidaria  (ive  SfMiiidia). 
(^a.ssidld»  418. 
CHsnin  418. 

flammea  418. 

inflata  418. 

tesliculus  418. 

tuberosa  418, 
Caviluclna  493. 
Cavolina  m\. 

friblMisa  361. 

Inflexa  :t61. 

lonRlrrislris  361. 

tri.spinoHa  361. 

uncinata  361. 
Cavolinida'  360. 
rephalo|><)da  3.ts. 
Cep«>lis  380. 

dermatina  380. 

diaphana  380. 

riisci  380. 

squamasa  380. 
Ceratozona  nigosa  4M. 
Ccrlon  376. 

cra.s.«*nabre  376. 

inicn»stt>ma  377. 

Ktriatcllum  376. 
Cerithlldfti  425. 
(VrlthiopHldw  423. 
Ccrllhiopsls  424. 

crystal  Una  424. 

piilchclla  424. 

pupa  424. 

subulata  424 
(Vrithium  426. 
(Vrithluni  (wy  Trlforis). 

algicola  4*25. 

atratum  4'2f>. 

mtcratum  425. 

minimum  426. 


Orithium — Continued. 

somifemiKineum  425. 

uncinatum  425. 

variabile  426. 
(Jha'topleura  janeirensis  451. 
Chama  495. 

arcinella  496. 

coral liophaioi  496. 

macrophylla  495. 

sarda  495. 
Cham  id  K"  495. 
Cheileae<|U«»slrij<  436. 
Chemnitzia  (wy  Turlxmilla). 
I    (^hicoreus  407. 

Chlon  476. 
!    (Chiton  453. 

aasimilix  45.S. 

a{*trijfer  455. 

granuhitUH  4.V1. 

JaneirenidK  451. 

marmoratus  454. 

mucronulatu^t  454. 

nigiwis  454. 

spiculosus  455. 

H4]uamctsuH  45:t. 

tulM^n-ulatus  45:{. 

viridis  45:i. 
<^hironida'  451. 
('hlamydoglyphis  449. 
Chlamys  4r»5. 
Chlorostoma  442. 

excavatum  443. 

fa.Mcialum  443. 

fliaculofitriatum  443. 

scalare  443. 
('hoanopoma  43.5. 

decussatum  435. 

.senticosum  435. 

Milculosum  435. 
("ihondropoma  435. 

blauneri  435. 

newt<mi  4:V>. 

swift!  435. 

terebra  435. 
Circe  487. 

Cir«»e  (nee  Meretrix). 
Circinaria 

concava  374. 

coneolor  374. 
Circinariidaj  :r74. 
Cistula  4:V>. 

aKuadillensis  435. 

lin(.H)lata  4^{5. 

rilsei  4^5. 
Clathurella  :i89. 
Clau.siliida.*  375. 
Clau.silia 

bicanalieulata  376. 

plicatula  375. 
Cleodora 

wieula  360. 

subula  360. 
Clypidella  448. 
(^iM'cullna  440. 

portoricensis  440. 

rathbdnl  441. 
(\>ci'ulinld»  440. 
CochloKena,  379. 


C^Klakia  491. 

costatA  492. 

orbicularLs  491. 

orbiculata  491. 

pectinella  492. 

porlorlcana  491. 
(>)lubraria  lanccolata  416, 
iTolumbella  403. 

(.Sf.  Nitidella.) 

albella  403. 

calliglypta  405. 

cat4>nata  404. 

duclofdana  405. 

ion t  ha  404. 

lunata  405. 

mercalorla  403. 

obcsa  404,405. 

ovulata  406. 

perpicta  406. 

pretrei  404. 

pulchella  404. 

saint[)airiana  4a>. 

semipunetata  406. 
(V>lumbelUd»  403. 
Concha  somiaurlta  463. 
Conida?  SKI. 
(^onus  383. 

aKa.s8izii  38:{. 

dele«serti  :V<3. 

mus  384. 

nebulo*ai8  384. 

portoricaniw  384. 

pyfOnteus  383. 

testudinariiis  384. 

verrucosus  383. 
Coralliophaga  corailiophaga  496. 
Coralliophila  411. 

abbreviata  412, 

galea  412. 
Coralliophilidie  411. 
Corbula  4?2. 
Corbula  {ttrt  Cuspidaria). 

8E?quivalvl8  473. 

c^riljsea  473. 

cubaniaiia  473. 

dietziana  473. 

disparilis  472. 

knoxiana  473. 

swiftiana  473. 
Corbulidae  472. 
Cordieria  388. 
Crassatella  496. 
Crassalellitei*  496. 

guadelupen.sis  497. 

martinicensis  497. 
Cra.s8ati^llitidsp  496. 
CraRsinella  496. 
Cremldes  448. 
Crenella  dlvaricata  471 
(^repidula  437. 

aculeata  437. 

plana  437. 

protea  437. 

riisei  437. 
Creseis 

splnifera  360. 

subula  360. 
Cr>-ptodon  («r  Thyaaim). 

obesus  490. 
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Ctenobranchiata  382. 
Cumingia  478. 

coarctata  478. 
•   tellinoides  478. 
Cuspidaria  474,497. 

costellata  497. 

obesa  497. 

omatissima  498. 

perrostrata  497. 
Cuspidarildse  497. 
Cuvierina  360. 

columnella  :^1. 
Cyclopecten  (*»cPropeamusium). 
Cyclophoridae  434. 

Cyclostoma  {see  Choanopoma,  Cistula, 
Chondropoma). 

verruculomim  434. 
CycloPlomatidee  435. 
Cylichna  (w;f  Retusa). 
Cylindrella  {gee  Brachypodellp). 
Cypraea  {gee  Trivia)  420. 

cervus  420. 

einerea  420. 

exanthema  420. 

flaveola  420. 

.spurca  420. 
Cypnpcaasls  418. 
CyprteidsE  420. 
Cyrenella  («ce  Cyrenoida). 
Cyrenellidffi  494. 
Cyrcnoida  494. 

americana  494. 
Cyrenoides  («cc  Cyrenoida). 
Cythara  388. 
Cytherea  {see  Meretrix). 
Daphnella  389. 
Dentaliidae  455. 
Den  tali  um  455. 

antillarum  456. 

callipeplum  456. 

t'eratum  456. 

disparile  456. 

filuiu  456. 

gouldii  455. 

matara  456. 

sten(M4chizum  457. 

taphrium  455. 
■Oiacerion  376. 
Diacria  361. 
Diastema  426. 
DibeniK  471. 
Dibranchiata  358. 
Dione  485.' 

albida  485. 

veneris  485. 
Diplodonta 

notata  495. 

nuclei  form  iM  495. 

pilula  496. 

puncturella  495. 
Diplodontidse  495. 
Distortrix  416. 

clathrata  416. 

reticulata  416. 
Ditremata  371. 
Divarieella 

dentata  494. 

quadrisulcata  494. 
Docogloeea  440. 


Dolabrifera  366. 

ascifera  366, 

sowerbyi  366,;^67. 
Doliida;  419. 
Dolium  419. 

galea  419. 

perdix  419. 
Donacidre  476. 
Donax  denticulata  476. 
Dorididse  3r>8. 
Dosinia  486. 

elegans  486. 

tenuis  487. 
Drillia  :«5. 

aetincK'yela  385. 

isepynota  387. 

albieuma  385. 

albinodata  387. 

albocincta  387. 

canna  385. 

euco8raia  385. 

fu.sceHcen.s  387. 

gundlaehi  386. 

interpleura  386. 

lissotmpls  387. 

melonesiana  386. 

nigrescens  385. 

ostreanim  385. 

ponciana  386. 

solida  387. 

thea  387. 

zebra  387. 
DrymseuH  378. 

elongatus  379. 

hjalmarsoni  378. 

hygrohylaeus  378. 

liliaceus  379. 
Echinella  noduU>sa  431. 
Echinociiama  496. 
ElachLsta  427. 
Engina  turbinella  402. 
Entodesnia  498. 

chilense  498. 
Episiphon  456. 
Erato  maugeriju  421. 
Ervilia  474. 

conceiitrica  474. 
Erviliinse  474. 
Eudioptus  377. 
En  lima  413. 

acuta  413. 

eonoidea  413. 

Intermedia  413. 

oleacea  413. 

patula  413. 
EulimidcB  413. 
Eumeta  424. 
Eurytellina  479. 
Euvola  464. 
Fa«ciolarildae  397. 
Fasciolaria  397. 

distans  398. 

gigantca  397. 

princeps  397. 

tulipa  397. 
Favartia  408. 
Fissurella  448. 

Fissurella  (we  Lucapiua,  Luc^jplnella, 
Fissuridea). 


Fissurella— Continued. 

barbaden.si.s  448. 

fa^'ieularis  448. 

nodosa  448. 

rosea  448, 
Fissurellidie  44«. 
Fissuridea  449. 

alternata  450. 

dysoni  450. 

listeri  449. 

sayi  450. 

variegala  450. 

viridula  450. 
Fragum  488. 
Fustiftria  457. 
Fusus 

multangulus  409. 
Gadila  457. 
GaHJti."  377. 

albopunctulata  b78. 

flavolineata  378. 

malleata  378. 

nigrolineata  377. 
(rastnwhwna 

cuneiformis  472. 
GastrtK'hspnidse  4?2. 
Gajitropoda  AGO. 
Geitodoris  moUina  368. 
Gland  ina  373. 

glabra  374. 

interrupta  373. 

olivacea  37C. 

portorieen.sis  373. 

sulculosa  373. 

terebncformis  373. 

Glandinida  373. 
Glycymeris  459. 

pectinatiu^  459. 

pennaeeus  459. 
Glyph l«  (nee  Fissuridea). 
Glyphostoma  389. 
Gouldia  487. 

cerina  4S7. 

insularis  487. 
Gregariella  470. 
Guppya 

gundlaehi  373. 
GymnogloHKa  413. 
Gyrineum 

crueiitatum  416. 
Hamlnea  364. 

elegan.s  364. 

sueclnea  364. 
Haustator  429. 
Helicida;  379. 
Helicina  447. 

fa.sciata  447. 

foveata  447. 

hjalmarsoni  447. 

neritella  447. 

phasianella  447. 

striata  447. 

subfusca  447. 

trochulina  447. 

umbonata  447. 

vinosa  447, 
Helicinidie  146. 
Hellcogena  («ce  Pleurodonte). 
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HeMx  (tire  Bulimulus,  ThyManophora, 
Drymaeiw,  Cepolis,  Pleurodonte, 
Vltrea,  Zonitoides,  Guppya.  Cir- 
cinaria,  Opeas). 
erocea  434. 
raefipiltim  430. 
subcyHndrica  436. 
Here  493. 

Heterodonax  bimaculatus  475. 
Hlpponyx  (see  Amalthea). 
Hormomya  469. 
Hyalsea  {itee  Cavolina). 
flava  362. 
gegenbauri  362. 
Hyalina  (see  Vitrea). 
Hydatina 

physis  364. 
Hydatinldae  864. 
Hydroblinse  434. 
Iphigenia  bra^iliensis  476. 
Iwhnochiton  452. 
floiidanuR  452. 
funicnlatuN  453. 
limaeifonnis  452. 
liozoDis  452. 
pap'IloHUS  453. 
puriurascens  462. 
reticulatU8  453. 
Btriolatus  452. 
Jagonia  491. 

oo8tata  491. 
Jeanneretia  380. 
Ltevlcardium  489. 
Lfevidentalium  456. 
Lambidiiim 

oniscus  419. 
Lampusia  417. 

cblorostoma  417. 
eynoeephala  417. 
pllearis  417. 
Latirus  398,399. 

brevicaudatus  399. 
eingiiliferus  398.  | 

inftindibulum  399. 
ocellatUH  398. 
Leda 

acuta  458. 
corpulenta  458. 
^^edidse  458. 
Leiostim'41  413. 
Lepidopleuridae  451. 
Lepidopleurus 

pergranatus  451. 
Leptinaria  374. 
antillarum  374: 
opaleacens  374. 
stylodon  374. 
Leptochiton 

pergranatus  451. 
I^ptogyra 

incoaspicua  445. 
Lima  467. 

faNciata  468. 
fragilis  468. 
inflata  468. 
hians  468. 
lima  468. 
i»cabra  467. 
squamosa  468. 


Lima— (Continued. 
Hubaurirulata  468. 
tenera  467. 
Limatula 

subaurioulata  468. 
Umidee  467. 
Limneea 

cubeufiiM  369. 
Limiieeidsp  369. 
Limnophila  369. 
Liotellina  478. 
Liotia 

gemma  445. 
Liotiidie  445. 

Lithodomus  (Bee  Lithophaga). 
Litiopidce  431. 
Lithophaga  470.  471. 
antillarum  471. 
bif^uk-ata  471. 
Li  tori  na  429,430. 
angulifera  430. 
guttata  430. 
lineata  430. 
mespilum  430. 
scabra  430. 
tefvtellata  430. 
xiczac  429. 
Litorinldte  429. 
Livona  pica  443. 
LoIiginidsB  359. 
Ijoligo 

gahi  359. 
Loripes  (see  Lucina). 
Lotorium 

femorale  417. 
Lucapina  449. 
ad8persa  449. 
cancellata  449. 
Lucapiuclla 

limatula  449. 
Lucina  492. 

Lucina  (see  Thyasira.  Oodakia,  Mvr- 
taa,  Phacoides.Di varicella), 
antillarum  492. 
chry8osU)ma  492. 
jamalcensis  493. 
pecten  491. 
penn8>'lvanica  493. 
phenax  492. 
quadrisulcata  494. 
radiata  494. 
scabra  494. 
tigerina'491. 
Lucinidaj  491. 
Lucininca  494. 
Lucinoma  494. 
Luquillia  381. 
Lyonsia 

beana  498. 
diaphana  498. 
inflata  496. 
picta  498. 
Lyonsiidse  498. 
Macoma  481. 

brevifrons  481,482. 
calcarea  481. 
constricta  481. 
pseudomera  481. 
Bouleyetiana  481. 


Macoma— (^n  tinned, 
tageliformis  481,482. 
tenera  481. 
tenta  481. 
Macroceramus 
Johannis  377. 
microdon  377. 
shutUeworthi  377. 
Mactra  474. 
alaU  474. 
fragilis  474. 
Mactracea  474. 
Mactridffi  474. 
Mamilla  439. 
Mangilia  388,390. 
aguadillana  389. 
a^rca  388. 
balteata  388. 
biconica  389. 
densiclathrata  388. 
iensistriata  388. 
elata  889. 
glypta  400. 
luctuosa  390. 
melanitica  390. 
minor  389. 
morra  389. 
p6ila  389. 
quad  rata  390. 
rubella  390. 
trilineata  390. 
Vlaiginella  398. 
albolineata  394. 
apicina  393. 
a  vena  394. 
catenata  395. 
conoidalis  393. 
evadne  393. 
fuHca  394. 
hematita  393. 
interruptelineata  395. 
lactea  394. 
ovuliformis  395. 
pallida  395. 
pulcherrima  395. 
Htriata  394. 
(nibtripllcata  395. 
torticula  394. 
Marginellidae  393. 
Megalatractus 

aruanus  397. 
M  egalomastoma 
croceum  434. 
curtum  434. 
hjalmarsoni  434. 
verrucuiosum  434. 
Meiocardia  496. 
Melampus 
coffeus  368. 
coniformis  368. 
flavus  868. 
gundlachi  368. 
Melaraphe  429. 
MeUna  462. 
alata  462. 
ILsteri  462. 
semiaurita  463. 
Melinidn  462. 
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Meretrix  485,487. 

albida  486 

areata  485. 

circinata  485. 

cubaniana  486. 

culebrana  486. 

dione  485. 

bebrsea  485. 

maculata  485. 
Merisca  479. 
Mesodesmati'dpe  474. 
Micromelo 

Tindata  364 
Mfcrogaza 

rotella  444. 
Mitra  396. 

barbaden8fs  396. 

gemmata  396. 

granulosa  396. 

banleyl  396. 

mlcrozonia^  397. 

noduloBa  396. 

Btramlnea  397. 
Mitridse  96. 
Mitromorpha 

bipHcata  397. 
MItnilaria  (M^Cheilea). 
Modlotei  {see  Modiolus). 

opifex  470. 
Modiolaria 

lateralis  471. 
Modiolus  469. 

arborescens  470 

cinnamomeus  470. 

coralliophagiLs  470. 

tullpus  470. 
Modulidse  427. 
Modulus 

catenuIatuH  4*27. 

floridanus  427. 

modulus  427. 
Monodonta  {see  Chlorostoma). 
Murex  406. 
Murex  {see  Latirus,Pi8ania). 

alveatus  408,409. 

antiUarum  407. 

brevlfrons  407. 

calcitrapa  407. 

cellulosus  406. 

Intermedius  408. 

messorlus  407. 

mieromeris  406. 

minimus  426. 

motacilla  407. 

nodatus  407. 

nuceus  406. 

pomum  408. 

rufus  407. 

seala  390. 

acalaroides  410. 

subulatus  424. 

tullpa  397. 
Murlcids  406. 
Muricidea  409. 

floridana  409. 

bexagona  409. 

multangula  409. 
Myaeea  472,478. 
Myacidse  473. 


Myrtaea  498, 

pristiphora  493. 
Mysia  486. 

tenuis  487. 
Mytilidse  469. 
Mytilus  469. 

arborescens  470. 

cinnamomeus  470. 

ooralliophagus  470. 

exustus  469. 

frons  464. 

bamatus  469. 

lateralis  471. 

striatulus  469. 
Nassa  402. 

ambigua  403. 

botessieri  ^03. 

unicincta  402. 

vibex  403. 
Nassaria  400. 
Nassarina  400. 

glypta  400. 

metabrunnea  401. 
Nassidse  402. 
Natica  438: 
Natica  (««r  Polinices). 

eanrena  438. 

sagraiana  438. 

sulcata  438. 
Natlcidee  438. 
Natidna  {see  Polinices). 
Nesera  {see  Cuspidaria). 
Neilonella 

corpulenta  458. 
Nenia  376. 
Nerlta  445. 
Nerita  {see  Natica). 

peloronta  445. 

preecognita  446. 

tessellata  446. 

versicolor  446. 
Neritidae  445. 
Neritina  446. 

reclivata  446. 

virginea  446. 

viridis  446. 
Neverita 

nubila  439. 
Niso 

ceglees  414.         • 

portoricensis  414. 
Nitldella  405. 

cribraria  406. 

laevigata  406. 

niUdula  405. 
Nodipecten  465. 
Notarcbus 

pleii  367. 
Nucleobranchiata  415. 
Nucula  456. 

.  aege^nsis  458. 
Nuculacea  458. 
Nuculidae  458. 
Nuculocardla  471. 
Nudibranchiata  368. 
Obeliscus  {see  Pyramldella). 
Octopoda  358. 
Octopodidse  358. 

F.  C.  B.  1900 34 


0<'topus  358. 

americanus  358. 

granulatus  358. 

tehuelchus  358. 

tuberculatus  359. 

vulgaris  358. 
Oliva  391. 
Oliva  {see  Olivella). 

caribae^nsis  391. 

litterata  391. 

reticularis  391. 
Olivella  391. 

esther  392. 

ja.spidea  392. 

mutica  392. 

nivea  393. 

oryza  392. 

rotunda  892. 

verreauxi  393. 
Olividae  391. 
Omalaxis  cxquisita  432. 
Ompli alius  443. 
Onchidella 

floridana  371. 

nigricans  371. 

transatlanticum  371. 
Onchidiidae  371. 
Onchidium  {see  Onchidella). 
Onisfia  {see  Lambidium). 
Opeius  374,375. 

alabastrinus  375. 

gompbarium  375. 

goodallii  375. 

margaritaceus  375. 

niicrus  375. 

subula  374. 
OpLsthobrancbiata  362. 
Orthodonta  382. 
Ostracea  463. 
Ostrea  463. 

cristata  464. 

frons  464. 

gibba  465. 

hians  468. 

laurentii  464. 

lima  468. 

nodosa  465. 

parasitica  464. 

rostrata  463. 

.scabra  467. 

virginica  463,464. 

ziczac  464. 
Ostreidae  463. 
Ovulum  {see  Ultimus). 
Paludina  {see  Potamopyrgus). 
Papyridea  489. 
Parthena  381. 
Patella  {see  Acmaea). 
Patella  (sec  Amalthea,Cheilea,  Fissur- 
ella). 

notata  451. 

octoradiata  450. 
Payraudeautia  439. 
Peoten  464. 

antiUarum  466. 

darwini  466. 
efHuens  466. 
cxasperatus  466. 
gibbus  465. 

laurenti  464. 
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Pootcn — Continued. 

lemnfscatiu  466. 

maya^ruezenHlH  465. 

meditui  46r«. 

nanus  466. 

nodo6US  465. 

oraatus  465,466. 

pourtalesianufl  466. 

HUbauriculatA  468. 

ziczac  464. 
Pectinidffi  464. 
PectunculInaB  469. 
Pectunculus  {gee  GlycymerlR). 

charle»tonenHi8  469. 
Pedlpes 

mirabfliR  369. 
Pelecypoda  468. 
Pema  {see  Melina). 

bicolor  463. 

ephippium  462. 
Persicula  396. 
Petaloconchus 

erectus  428. 
Petrlcola  488. 

coetata  483. 

lapiclda  483. 
Petricolidse  488. 
Phacoides  498. 

blandos  493. 

muricatufl  494. 

pectinatus  498. 

penflylvanicuH  492,493. 

radians  494. 

trimilcatufl  493. 
Phasianella  441. 
Phasianella  {see  Litorina). 

tessellata  441. 

umbilicata  44L 
Phaslanellidffi  441. 
Philippia  432. 
Philippina  498. 
Phlyctiderma  495. 
Phonis  {see  Xenophora). 
Pho8  401. 

candei  401,402. 

guadeloupensia  402. 

intricatus  401. 

oxyglyplufl  401,402. 

parvus  401,402. 
Phyllodina  479. 
Phyllonotus  407. 
Physa  (see  Aplexa). 

hypnorum  371. 
Physidae  371. 
Pileopfiis  {see  Amalthea). 
Pinna  462. 

camea  462. 

flabellum  462. 

rigida  462. 

BUbviridifl  462. 
Pinerla 

vieqpenRis  376. 
Pisania 

pusio  399. 
Plaounanomia 

rudis  469. 
Plagioctenium  465. 
Plagioptycha  380. 
Planaxidse  428. 


Planaxis  428. 

lineatus  428. 

nudeuH  428. 
Pfanorbis 

caribseuA  370. 

circumlineatU8  370. 

guadeloupcnsin  370. 

haldemani  370. 

lucidus  370. 

macnabianiLs  370. 

refulgens  370. 

riisei  370. 

Nchrammi  370. 

tumidus  370. 
Planorbula 

albicans  370. 
Platysuccinea  377.  , 

Pleurobranchidfie  367. 
Pleurobranchus 

lacteus  367 

peronii  867. 
Pleurodonte  380. 

angnlata  381. 

bornii  381. 

carocolla'381. 

caslrcnsis  381,  a82. 

incerta  382. 

lima  381,382. 

luquillensis  381. 

obliterata  381. 
Pleurophoridae  496. 
Pleurotoma  9Si. 

PIcurotoma    {see  Drillia,    Boraonia, 
Mangilia). 

albella  403. 

albida  384. 

radiata  384. 
Plcurotomidse  3H4. 
Plicatula 

gibbosa  467. 

ramosa  467. 

vexUlata  467. 
Pododesmus 

nidis  469. 
Pollia  {see  Tritonldea). 
Polinices 

lactca  439. 

mamillaris  439. 

nublla  439. 

uberina  439. 
Polydontes  381. 
Polyplacopbora  451. 
Polyscbides  467. 
Poromyacea  497. 
Potamides  {see  Ccrithium). 
Potamopyrgus 

coronatus  434. 

crystal  linus  434. 
Prionodesmacea  458. 
Propeamusium  466. 
Protocardia 

peramabilis  490. 

tincta  490. 
Psammobidee  475. 
Paammofiolen  474. 

sanctse-marthte  475. 
Psendobalea 

dominicenais  375. 
Pseudoneptunea  409. 


Pteiia  463. 
I  radiata  463. 

Pteriacea  462. 
I    PteriidfD  46:J. 
.    Pteiopoda  360. 
Pulmonata  368. 
Pupa  (see  Bifldaria,  Cerion,  Pupoides, 

Vertigo). 
Pupida  372. 
Pupoides 

maiginatus  372. 
Purpura  410. 
Purpura  {see  Sistrum). 

deltoidea  411. 

fasciata  410. 

fioridana  411. 

hsemaHtoma  410. 

patula  410. 

trinitatensis  411. ' 

turbinella  402. 

undata  410. 
Pyramidella 

dolabrata  414. 

snbdolabrata  414. 
PyramidellidiB  414. 
Pyrazus 

degeneratus  426. 
Pyrene 

ovulata  406. 
Pyrgiscus  414. 
Pynila 

abbreviata  412. 
Rachiglossa  391. 
Ranella  (aepQyrineum.Colubraria). 

anceps  409. 

ha.Mtula  410. 
Ranularia 

tuberosa  417. 
Retusa 

cselata  363. 
Rhipidoglossa  440. 
Rleinula  {see  Sistrum). 
Ringicula 

semistriata  362. 
Ringiculids  362. 
RlsBoa  433. 
Rissoa  (MeAlaba). 

chesnelii  434. 

epima  4S3. 

portoricana  433. 
Ri<woidae  438. 
Rissoina 

brown  iana  433. 

canccllata  434. 

chesnellii  434. 

decussata  483. 

Isevissima  438. 
Sagdinse  379. 
Saxicavella 

plicata  472. 

sagrinata  472. 
Saxicavidae  472. 
Scala 

angulata  412. 

clathnis  412. 

eulita  412. 

retifera  412. 

turricula  412. 

nnifasciata  412. 
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Scalaiia  («r$k>ala). 
Scalidse  412. 
Scaphandridfe  364. 
Scaphapoda  455. 
Scapharca  461. 
Soonaia  418. 

striata  419. 
Sella  423. 

terebrallH  424. 
Somele 

bellastriata  477. 

nuculoides  477. 

proficoa  477. 

porpurascenA  477. 
Semelidae  477. 
Semelina  477. 
Semicaasis  418. 
Sepiophora  ZM. 
Septa  416. 

nobilis  416. 

iritonis  416. 
SepUdse  416. 
Serpula  {see  Bivonia). 
Sigaretus 

martinianu8  4S9. 
Simpulopfiis 

portorlcensifl  377. 

psidii  877. 
Bistnim 

nodnlosum  411. 
Smaragdia  446. 
Solariella 

carinata  444. 

amabilis  444. 
Solariidse  431. 
Solarium  431. 

bisalcatam  482. 

krebsi  482. 

nobUe  431. 
Solecurtus 

caribffius  475. 
Solen  475. 
Solen  {see  Psammoflolen.TaKelns). 

ambiguus  475. 

constrictufl  481. 

obliqniis  475. 
Solenacea  474. 
Solena  475. 
Solen^dse  474. 
Solenoconcha  455. 
Sphena  alternata  497. 
Sphcnla  473. 

antlllen»l8  474. 
Spiraxifl 

paludinoldes  .S75. 
Spimla 

australis  369. 
Spiralldffi  860. 
Spondyllds  467. 
Spondylos  467. 

echinatufl  467. 
Stenogyra  874,875. 

swiftiana  874. 

terebraster  874. 
Stenogyrids  874. 
8tenq[>laz  452. 
Stigmanlax  488. 
Stoastoma  portorioenHo  447. 
Streptodonta  412. 


Streptoncura  382. 
Strigilla  482. 

camaria  482. 

flexuosa  482. 

pisiformis  482. 

rombergii  482. 
Strombidse  421. 
StrombuB  421. 
Strombus  {see  Lambldium). 

acclpitrinua  422. 

alatUH  422. 

bi tuberculatum  422. 

co8tatU8  422. 

galluH  422. 

gigas  422. 

pugUi-M  398,422. 
Strongylocera 

unicincta  402. 
Strophiops  376. 
Styliferina  427. 
Styliola 

acicula  360. 

recta  360. 

subula  360. 
Stylommatophora  371. 
Subemarginula  450. 

notata  451. 

octoradiata  450. 

rollandii  451. 
SubuUna 

acicularis  376. 

octona  375. 

sulcata  375. 
Succinea  372. 

approximans  372. 

hyalina  372. 

riisei  372. 
Suecineidse  372. 
Syndoemya 

Uoica  478. 
Tffiniogloflsa  416. 
Tagelufl  gibbUB  475. 
Tapada  372. 
Tectarius  430. 

muricatus  431. 

nodulosus  431. 

trochiformis  431. 
Tectibrancbiata  362. 
Teleodesmacea  472. 
Tellina  478. 
Tel1ina(«ecStrigilla). 

alternata  479. 

bimaculata  475. 

brafdliana  480. 

brevifrona  481. 

cayennenslH  481. 

consobrina  480. 

fausta  479. 

georgiana  479. 

lineata  480. 

lintea  479. 

longlcallus  478. 

martin  icenids  480. 

muricata  494. 

obliqua  477. 

pectinata  493. 

persica  479. 

proflcua  477. 

radlata  478. 


I   Tellina— Continued. 
'  souleyetiana  481. 

i  sybaritica  480. 

versicolor  480. 
I  venpuciana  480. 

I  vitrea  481. 
Tellinacea  475. 
Tellinidse  478. 
Terebra  382. 

aorior  883. 

cinerea  382. 

baiitata  382. 

juanica  382. 

limatula  383. 

nawmla  383. 

protexta  382. 

subulata  382. 
Terebridse  382. 
Thapsia  433. 
Tbecofiomata  360. 
Thelidomus  381. 
Tethys  365. 

cervina  365. 

parvula  366. 

protea  865. 
Thetis 

cerina  487. 
Thyasira 

conia  490. 

obesa  490. 

trisinuata  490. 
Thya.«drid»  490. 
Thysanophora  379. 

arecibensis  380. 

dioecoricola  379. 
-  euclasta  879. 

kruglana  379. 

musicola  379. 

plagioptycha  379. 

portoricenais  380. 

subaquila  379. 

velutina  880. 

vortex  379. 
Torcula  429. 
Torinia 

sethiops  432. 

cylindrica  432. 
Tomatella  {see  Actseon). 

bullata  362. 
Tomatina  362. 

bullata  362. 

candei  363. 

voluta  362. 
Tomatintdse  362. 
ToxogloHsa  382. 
Trachycanllum  487. 
Trachydermon  452. 
Tralla 

pusilla  369. 
Transennella  486. 
Triforidfe  423. 
Triforis 

intermedia  423. 

melanura  423. 

mirabilis  428. 

samanse  428. 

turristhomro  428. 
Trigoniocardia  488. 
TrigonoHtoma  390. 
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Trigonulina  4W. 
Triphora  (are  Trlforis). 
Triton  (are  Dintortrix.  Hepta,  Colnbm- 
ria,  Ranularia,  Lampueia,  Lo(c>- 
rlum). 

aDtillarum  417. 

clathratum  416. 

parvus  401. 

YariegatUH  416. 
Tritonidea  3W. 

auiitula  400. 

bermudendB  400. 

orbi^yi  400. 

tincta  399,400. 
Trltonium  416. 
Trivia 

pediculos  421. 

quadripunctata  421. 

rotunda  421. 
TrivUdflB  421. 

Trochus  (gee  Aitrallum.  Chloroittoma, 
Litorina,  Moduliw,  Solariella, 
Torinia). 

Jujubinufl  444. 

xiiiyphinus  444. 
Trochids  442. 
Trancatella  485. 

caribe^nais  486. 

dathms  436. 

monta«:ui  486. 

pulehella  436. 

subcyliridrica  486. 

truDcatula  485. 
Trancatellidffi  435. 
Turbinella  396. 
Turblnella  {See  LatiruB) 

muricata  896. 
Turblnellidtt  396. 
Tnrbinidn  441. 

Turbo  {see  Livona,  Tecuriua,  Turri- 
telU)441. 

castaneus  441. 

mirabllifl  369. 


Tu  rbo— Con  tinned , 

mibtruncatUfl  436. 

trunoatuf*  486. 

uva  376. 
Turbonilla  414. 

insuiaria  415. 

portoricana  414. 

reticulata  414. 
Turritella  429. 

exoleta  429. 

truncata  436. 

variegata  429. 
Turritellldff  429. 
Urocoptidw  376. 
ritlmu8  iribbomiji  420. 
VaMum  396. 
Veneracea  4M3. 
Veneridae  4Ki. 
Venus  483. 
Venn»  {aee  Meretrix). 

brasiliana  488. 

eancellaU  483. 

flexuom  484. 

granulata  484. 

lapicida  483. 

laUlirata  484. 

macrodon  484. 

orbicularis  491. 

orbiculata  491. 

paphia  484. 

pensylvanica  498. 

purpuraac^ns  477. 

pysrmeea  484. 

rugatina  488. 

rugosa  483. 

varicoea  484. 
Vermetidae  428. 

Vermetus   {see   Vermicularia,  Petaliv 
conchus.  Bivonia). 

conicus  429. 
Vermicularia 

spirata  428. 
Vermiculus  428. 


Veronicella 

occidentalis  372. 
Veronlcellidffi  371. 
Verticordia 

csblata  498. 

omaU  498. 
Verticoidiidse  498. 
Vertigo 

hexodon  372. 
Vesicomya 

pilula  496. 
Vesiootnyaoidffi  496. 
Vltrea 

bryodes  378. 

indentata  373. 

insecta  878. 
VitrinellldaB  445. 
Voluta  396. 

coiTea  368. 

flava  368. 

heteroclita  869. 

Jaspidea  392. 

mercatoria  408. 

mustca  896. 

nodulosa  896. 

pusilla  889. 

reUculaU  890. 
Volutella  396. 
Volutidse  396. 
Volvarina  894. 
Volvula 

acuminata  868. 

acuta  368. 

oxytata  363. 
Xenophora 

caribeea  488. 
Xenophoridffi  438. 
Zonites  {tee  Thysanophora,  Vi:re«^. 
Zonitidse  873. 
Zonitoidee 

minuaculos  378. 
Zygobranchia  448. 
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